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TO OUR WIVES



THE ESSENTIALS OF EDUCATION are the stu-
dent and the subjects for study; the instruc-
tors are adjuncts. The abilities of the student
are not readily changed, but the learning
process may be made more efficient by im-
provement in the selection and sequence of
the subject matter. With these points in
mind, a group of four instructors with var-
ied special interests have collaborated to
emphasize important general facts and the-
ories of pathology.

The contents of this text are so arranged
that, initially, the student should develop
an overall appreciation of the wide scope
of pathology with its broad categories of
disease. The presentation of details is post-
poned until the student has the fundamen-
tal principles well in mind. Secondly, the
student should understand the dynamic
forces in diseased tissues, including the
chemical reactions to injury, the movements
of fluids and cells, the development of im-
munity, the ways of eliminating noxious sub-
stances, and the mechanisms for alteration
and repair. Thirdly, the student should
recognize that pathologic processes occur
in the bodies and minds of his patients with
varied and important relationships to soci-
ologic, biologic, and geographic environ-
ments.

The authors have tried to correlate the
facts of the basic sciences with the clinical
features of diseases. An attempt has been
made to direct the student toward the use
of basic information in a dynamic approach
to disease. Cause, pathogenesis, and effect
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Preface

have been discussed extensively when
clearly established. In dealing with psycho-
somatic disorders, the theoretical, anatomic,
and functional observations have been set
closely together to indicate certain associa-
tions, if not actual cause and effect relation-
ships. Tenuous explanations have been
avoided if they are merely products of logic
and are not supported by scientific facts.

In certain areas the discussions exceed the
scope of the usual textbook of pathology.
These broader explanations deal with the
effects of bacterial endotoxins and exotoxins,
the enzymatic factors in inflammation,
chemical processes in metabolic diseases and
vitamin deficiency states, the noxious effects
of chemicals and of therapeutic agents,
medicolegal responsibilities of the physician,
the medicolegal autopsy, and abnormalities
of pregnancy and the placenta. Many dis-
eases have been discussed briefly or not at
all because they are of minor interest, except
to certain specialists. Some rare lesions, how-
ever, are treated fully because of an impor-
tant teaching point.

The references to the literature are not
necessarily the initial contributions in a
given field but include more recent, readily
available articles. Most of the references are
in English because the already encumbered
student so often finds it difficult to review
articles in an unfamiliar language. Not all
statements are documented from the litera-
ture. The authors have drawn upon their
own experiences in their fields of special
interest.
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Neither the instructor nor the material for
study guarantees success in medical educa-
tion. The value of the instructor is deter-
mined by his ability to give the student
optimal quantities of inspiration, “spoon-
feeding,” encouragement, and coercion, with
proper timing. The effectiveness of the sub-
jects presented to the beginning student of
pathology depends upon the sequence, em-

Acknowledgments

THE AUTHORS OWE SPECIAL THANKS to Dr.
Frank Forry and Dr. Clyde G. Culbertson,
and others who preceded us, for the prep-
aration of specimens and the collection of
photographs for the departmental files,
from which much of the illustrative mate-
rial was taken.

Thanks are due to Messrs. James F. Glore,
Paris C. Johnson, and Joseph M. Demma,
Department of Illustration, Indiana Univer-
sity Medical Center, all of whom co-oper-
ated enthusiastically in the preparation of
the illustrations.

Our appreciation goes also to Dean John
D. VanNuys, and to our colleagues, who
gave information and advice in certain in-
stances, especially Dr. William G. Shafer,
Associate Professor of Oral Pathology; Dr.
Paul R. Lurie, Associate Professor of Pedi-
atrics; and Dr. Robert A. Garrett, Professor
of Urology.

PREFACE

phasis, basic relationships to previous. sub-
jects, and relative simplicity. These have
been important considerations in the organi-
zation and development of the material pre-
sented here.

el

. B. 8.
. R. B.
Indianapolis, Indiana
September, 1959

z <4 7w

1. S.

o

The efforts of Mrs. Marilyn C. Siderewicz,
Miss Donna K. King, and Miss Frances A.
Cunningham, who prepared the typescript,
and of Mrs. Isabella Rowlison and Miss
Sally Buchanan, who assisted with the read-
ing of proof and with the indexing, are
greatly appreciated.

The suggestions and criticisms of numer-
ous resident physicians contributed during
the preparation of the text are gratefully
acknowledged.

The excellent co-operation, efficiency, and
kindly spirit of the staff of the Oxford
University Press were of inestimable value
in the completion of this work. James W.
Zarbock, Douglas C. Ross, Katharine O.
Parker, and John A. Begg deserve special
recognition.

Errors and omissions in this volume re-
main the responsibilities of one or more of
the four of us.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Contents

. PATHOLOGY: THE MEDICAL SCIENCE DEALING WITH DISEASE, 3

. ATROPHY. NECROSIS, 9

. HYPOPLASIA. HYPERPLASIA AND HYPERTROPHY. METAPLASIA, 21

NEOPLASIA AND GENERAL CONSIDERATIONS OF TUMORS, 25

. GENERAL TYPES OF TUMORS, 41

. PATHOLOGIC METABOLISM OF PROTEINS AND RELATED SUBSTANCES, 56
. PATHOLOGIC METABOLISM OF CARBOHYDRATES, 77

. PATHOLOGIC METABOLISM OF LIPIDS, 87

. DISTURBANCES IN ENZYMATIC PROCESSES, 100

PATHOLOGIC METABOLISM OF WATER AND MINERALS, AND PATHOLOGIC
PIGMENTATION, 110

DISTURBANCES IN THE CIRCULATION OF BLOOD, 131

INFLAMMATION, 140

TYPES OF INFLAMMATORY REACTIONS AND LESIONS, 157

REPAIR OF DAMAGED TISSUES. REGENERATIVE PROCESSES. HEALING, 187
GENERAL PRINCIPLES OF INFECTIOUS DISEASES, 193

SUPPURATIVE AND OTHER NONGRANULOMATOUS DISEASES CAUSED BY
BACTERIA AND HIGHER BACTERIA, 204

GRANULOMATOUS DISEASES CAUSED BY BACTERIA AND HIGHER
BACTERIA, 312

VIRAL AND RICKETTSIAL INFECTIONS, 340

DISEASES CAUSED BY FUNGI, 377



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

CONTENTS
DISEASES CAUSED BY PROTOZOA, 399
DISEASES CAUSED BY HELMINTHS, 424
DISEASES CAUSED BY ARTHROPODS AND OTHER METAZOA, 450
THE EFFECTS OF MECHANICAL TRAUMA, 464
FORENSIC PATHOLOGY, 472
THE EFFECTS OF EXCESSIVE HEAT AND COLD, 481

THE EFFECTS OF X RAYS, RADIUM, RADIOACTIVE ISOTOPES, AND OTHER
RADIANT ENERGY, 488

THE EFFECTS OF MISCELLANEOUS PHYSICAL AGENTS, 496
DISEASES CAUSED BY NOXIOUS CHEMICALS, 504

DIAGNOSTIC AND THERAPEUTIC HAZARDS TO THE PATIENT, 516

DISEASES OF THE LUNGS CAUSED BY CHEMICAL SUBSTANCES IN
PARTICULATE FORM: PNEUMOCONIOSIS, 524

DISEASES CHARACTERIZED BY ALTERED REACTIVITY (INCLUDING
SARCOID AND THE SO-CALLED COLLAGEN DISEASES), 533

VITAMINS IN RELATION TO DISEASE, 547

ABNORMALITIES OF THE ERYTHROPOIETIC TISSUES, 563

ABNORMALITIES OF THE LEUKOPOIETIC TISSUES, 588

PREGNANCY AND ITS COMPLICATIONS, 613

ABNORMALITIES IN DEVELOPMENT AND DISEASES OF THE PLACENTA, 623
PATHOLOGY OF THE NEWBORN, 630

CONGENITAL DEFECTS OF THE HEART, 644

MISCELLANEOUS DISEASES OF THE HEART AND PERICARDIUM, 652
MISCELLANEOUS DISEASES OF BLOOD VESSELS AND LYMPHATIC VESSELS, 659
ARTERIOSCLEROSIS, 679

HEART FAILURE, 694

INFLAMMATORY AND DEGENERATIVE DISEASES OF THE KIDNEY, 701
MISCELLANEOUS DISEASES OF THE URINARY SYSTEM, 734

DISEASES OF THE UPPER RESPIRATORY TRACT, PHARYNX, AND LARYNX, 749

DISEASES OF THE TRACHEA, BRONCHI, AND LUNGS, 757



CO

47

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

NTENTS xi

. DISEASES OF THE ORAL CAVITY, TEETH, AND SALIVARY GLANDS, 780
DISEASES OF THE ESOPHAGUS, STOMACH, AND DUODENUM, 795

DISEASES OF THE INTESTINAL TRACT AND ANUS, 816

DISEASES OF THE LIVER, 841

DISEASES OF THE GALLBLADDER, BILE DUCTS, AND AMPULLA OF VATER, 864
DISEASES OF THE PANCREAS, 871

DISEASES OF THE PITUITARY GLAND, 883

DISEASES OF THE THYROID GLAND, 896

DISEASES RELATED TO THE PARATHYROID GLANDS, 908

DISEASES OF THE ADRENAL GLANDS, 913

DISEASES OF THE THYMUS, 925

DISEASES OF THE GONADS—THE TESTES AND OVARIES, 928

DISEASES OF THE FEMALE SECONDARY SEXUAL ORGANS, 942

DISEASES OF THE BREASTS, 965

DISEASES OF THE MALE SECONDARY SEXUAL ORGANS, 977

CENTRAL NERVOUS SYSTEM: PATTERNS OF REACTION; INFLAMMATIONS, 983

THE NERVOUS SYSTEM: CONGENITAL, HEREDITARY, DEGENERATIVE,
CIRCULATORY, AND NEOPLASTIC DISEASES, 1005

ABNORMALITIES OF THE EYE, 1028
ABNORMALITIES OF THE EAR, 1037
DISEASES OF BONE, 1043

DISEASES OF THE JOINTS, 1064
DISEASES OF SKELETAL MUSCLE, 1073

DISEASES OF THE SKIN, 1077

INDEX, 1089



Principles of HUMAN

PATHOLOGY



DECLARATION OF GENEVA

(Adopted by the General Assembly of the World Medical Association,
Geneva, Switzerland, 1948)

I solemnly pledge myself to consecrate my life to the service of humanity.
I WILL GIVE TO MY TEACHERS THE RESPECT AND GRATITUDE WHICH IS THEIR DUE;
I WILL PRACTICE MY PROFESSION WITH CONSCIENCE AND DIGNITY;
THE HEALTH OF MY PATIENT WILL BE MY FIRST CONSIDERATION;

I WILL RESPECT THE SECRETS WHICH ARE CONFIDED IN ME;

I WILL MAINTAIN BY ALL THE MEANS IN MY POWER THE HONOR AND THE NOBLE TRADI-
TIONS OF THE MEDICAL PROFESSION;

MY COLLEAGUES WILL BE MY BROTHERS;

I WILL NOT PERMIT CONSIDERATIONS OF RELIGION, NATIONALITY, RACE, PARTY POLITICS
OR SOCIAL STANDING TO INTERVENE BETWEEN MY DUTY AND MY PATIENT;

I WILL MAINTAIN THE UTMOST RESPECT FOR HUMAN LIFE, FROM THE TIME OF CON-

CEPTION; EVEN UNDER THREAT, I WILL NOT USE MY MEDICAL KNOWLEDGE CONTRARY
TO THE LAWS OF HUMANITY,

I make these promises solemnly, freely and upon my honor.



Pathology: The Medical Science Dealing with Disease

“Our study is man, as the subject of accidents or
diseases. Were he always, inside and outside,
cast in the same mould, instead of differing from
his fellow man as much in constitution and in his
reaction to stimulus as in feature, we should ere
this have reached some settled principles in our
art.”
—SIR WILLIAM OSLER

The Doctor of Medicine is privileged and
honored to devote his life to a high calling in
which he is expected to display skill, adroit-
ness, and dexterity in a comprehensive under-
standing and application of basic scientific
principles to the preservation of good health
in human beings, individually and collec-
tively.

The ideal student and practitioner of medi-
cine and surgery should have a penetrating
knowledge of himself, a wealth of factual
information dealing with normal and abnor-
mal conditions in the human body, and a
sympathetic, compassionate understanding of
persons, particularly his patients. Based on
broad principles of human conduct, his ulti-
mate aim should be to make the lives of
others happier and more wholesome, espe-
cially with regard to their physical and men-
tal health. This is a truly significant and vital
responsibility, inasmuch as “the health of the
people is really the foundation upon which
all their happiness and powers as a state de-
pend.” (Disraeli)

The physician is trained in basic sciences
and in pathology, which represents an intro-
duction to clinical medicine and surgery.

Pathology and the Pathologist

Pathology (Greek pathos, meaning suffer-
ing or disease, and logos, meaning discourse)
is the medical science that deals with dis-
eases, that is, with regard to their essential
nature, causes, and development, as well as
the structural and functional changes that
result from the disease processes. Although
there are disciplines known as animal pa-
thology and plant pathology, the term is ordi-
narily construed to mean human pathology
when it is used without a modifier that indi-
cates otherwise.

As a result of the published observations
of various anatomists (e.g., Benivieni, Bone-
tus, and Morgagni) who studied postmortem
specimens, the discipline of pathology had its
origin during the sixteenth and seventeenth
centuries as a study of abnormal anatomy.
Subsequently, the first systematic textbook
on this subject was written by Baillie and
published in England in 1793. Relatively soon
thereafter, particularly through the influence
and leadership of Rudolph Virchow, patho-
logic anatomy became a well-recognized dis-
cipline.

The other major field in pathology, i.e.,
clinical pathology, originated largely through
the interests and efforts of clear-sighted and
discerning practitioners of clinical medicine,
among them Sir William Osler, who devel-
oped laboratories in which they used the
theory and technics of basic sciences as aids
in the diagnosis, treatment, and prevention
of disease. Persons trained in the fields of
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bacteriology and virology, mycology, parasi-
tology, chemistry, and so on, were frequently
included in the staffs of such laboratories as
experts in supervising the various aspects of
the clinical laboratory.

In the early years of the twentieth century,
pathology was developing in the United
States largely under the influence of William
Henry Welch and others who were “academic
children” of the German and Austrian pa-
thologists. As a result, pathologic anatomy
tended to become a separate academic disci-
pline in the medical schools and larger hos-
pital centers. On the other hand, clinical
pathology was integrated into clinical depart-
ments, particularly internal medicine. In sev-
eral instances, surgical pathology (actually a
part of pathologic anatomy) was included in
the organization of departments of surgery.
As the years passed, and numerous smaller
hospitals came into operation, there was a
growing need for medical men who were
competent to perform (or supervise) all of
the services of a hospital laboratory in rela-
tion to the care of patients.

The pathologist of modern times is a medi-
cal specialist, a Doctor of Medicine who is
adequately trained in pathologic anatomy
and clinical pathology, including chemistry,
microbiology, serology, hematology, blood
banking, and other sciences in which labora-
tory technics may be used as aids in diagnos-
ing, treating, and preventing disease. He may
have relatively little direct, personal contact
with patients, but his professional services
(and those of his staff) are usually signifi-
cantly involved in the medical and surgical
care and welfare of virtually every patient in
the hospital, as well as the relatives and
friends of the sick person. The pathologist
is frequently referred to as “the doctor’s
doctor.”

Probably the chief duty of the pathologist
is to serve as a consultant to his clinical col-
leagues, particularly with regard to (1) diag-
noses of disease processes in tissues removed
from living persons (i.e., biopsy), and (2)
the proper selection of diagnostic laboratory
tests and interpretation of the results, Fur-
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thermore, the pathologist performs autopsies
(i.e., postmortem examinations) of patients
who have been diagnosed and treated by his
clinical associates. Such studies provide a
means of continuing the education of the
professional staff of the hospital, owing to
the fact that significant clinicopathologic cor-
relations may be based on the findings of the
postmortem study. Frequently, the patholo-
gist’s experiences with specimens for biopsy,
tissues and fluids removed at autopsy, various
laboratory tests, and experimental work of
varied sorts lead to the acquisition of new
knowledge in the practice of medicine and
surgery (i.e., research). Owing to the rapidly
expanding knowledge in the various areas
included in the field of pathology, and as a
result of their own special interests, many
pathologists prefer to devote most of their
medical practice to one of the subspecialties.
Thus, some become chiefly pathologic anato-
mists, whereas others may be clinical pathol-
ogists, sometimes with special competence in
one or more divisions of that field, e.g., clin-
ical chemistry, clinical microbiology, clinical
hematology, and so on.

Health and Disease

Health (Middle English, helthe, from
Anglo-Saxon, haelth, meaning hale or sound )
is that ideal mode or form of existence
wherein a person is free from defect, disease,
or infirmity. In general usage, the term health
deals particularly with soundness or whole-
ness of the body, especially as this relates to
freedom from physical pain or discomfort
that may result from (1) abnormalities of
structure, (2) dysfunctions of major parts
(e.g., an arm or a leg), or organs, or tissues,
or (3) a combination of two or more of these
situations. The usual tendency is to evaluate
good health in terms of physical well-being,
but such a concept is restricted. Analysis of
the broad definition reveals that a truly
healthy person also has soundness or whole-
ness of the mind and spirit. Thus, ideally, a
state of perfect health represents a com-
pletely harmonious existence, despite the del-
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eterious effects of numerous factors (internal
as well as external), but such perfection is
probably never observed.

Disease (Middle English, desese, from Old
French, desaise, meaning lack of ease or dis-
comfort) is the antithesis of health. The word
designates any condition in which health is
attacked, deranged, or impaired, thereby re-
sulting in (1) an anatomic alteration, or (2)
an interruption or disturbance in perform-
ance and function, or (3) a combination of
the two.

The terms health and disease are relative
and exceedingly difficult to define precisely.
As we have indicated, a perfectly healthy
state probably does not exist in any human
being, or, as a correlative, every person prob-
ably has some degree of disease (however
slight it may be), if we consider the broad
definition of the term. For practical purposes,
the health of a person, or the disease that
affects him, is usually evaluated on the basis
of recognizable signs or symptoms (i.e., ob-
jective or subjective indications) of a de-
rangement or disorder. Thus, a person who
seems to be healthy may be (at that very
moment) afflicted with a highly significant
disease process that (1) may not be detect-
able by the physician and (2) has not caused
any discomfort to the patient.

It is the obligation of the Doctor of Medi-
cine to evaluate prudently and sagaciously
the state of health or the significance of dis-
ease in his patient by means of (1) thorough
observation of the patient, (2) proper evalu-
ation of facts that the patient (or a qualified
informer ) relates, (3) factual data from lab-
oratory studies, (4) logically sound reason-
ing, and (5) a certain amount of intuition
derived from continuing, comprehensive
study and experience.

The Origin and Development
of Disease

Disease may result whenever one or more
normal structures or normal functions are
altered, deranged, impaired, or completely
destroyed as the result of the effects of one

5

or more, exogenous or endogenous, causal
factors or agents. As previously emphasized,
disease may be present, but may not have
been recognized by the physician or per-
ceived by the patient.

Exogenous Causal Agents. Causal agents
of this type may be considered in three cate-
gories: (1) physical agents, for example,
heat, cold, X rays, ultraviolet rays, blasts
from explosions, and various sorts of me-
chanical traumas; (2) chemical agents, for
example, lead, mercury, phosphorus, carbon
tetrachloride, cyanide, alcohols, sulfonamide
drugs, and several other chemical com-
pounds; (3) biologic agents (including nox-
ious substances elaborated by living forms),
for example, filtrable viruses, true bacteria
and higher bacteria, fungi, protozoa, hel-
minths, and insects and arthropods, as well as
certain higher plants.

Although all of these are examples of
causal agents that may cause disease directly,
exposure to the agent, or its presence on or
in the body, does not necessarily mean that
disease will develop. Various factors, such as
(1) the amount and duration of exposure,
(2) interfering substances and conditions,
and (3) the relative resistance or susceptibil-
ity of the individual person, modify the origin
and development of disease. For example, a
person who is protected with a thin coating
of oil is not as susceptible to the ultraviolet
rays in sunlight as the unprotected individual,
or a person who has an adequate amount of
natural resistance may not develop disease
from exposure to a virus that causes serious
illness in another person.

Endogenous Causal Factors. Disease some-
times originates and develops directly as the
result of factors that are existent within the
person’s body: (1) deficiencies in vitamins;
(2) deficiencies in minerals; (3) deficiencies
in nutrition, other than specific factors in-
cluded in the first two categories. These fac-
tors are discussed at greater length in subse-
quent chapters, but a few examples are cited
at this time in order to illustrate their roles
in disease.

A deficiency of vitamin D in children may
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lead to rickets, in which there is defective
calcification of bone, thereby resulting in
“bow legs,” “knock knees,” a contracted pel-
vis, and other deformities. Similarly, a deficit
in the ingestion and metabolism of phospho-
rus and calcium frequently results in trouble-
some defects in the skeleton, particularly
during the ages when bone is actively grow-
ing. Furthermore, inadequacies in the amount
of food ingested, digested, and metabolized
may lead to undesirable loss of weight, fa-
tigue, retarded growth, increased suscepti-
bility to infectious agents, and other un-
healthy conditions.

Miscellaneous Nonspecific Factors in Dis-
ease. In addition to the agents and factors
listed in the preceding sections (i.c., direct
causes of disease ), there are several that may
be arbitrarily termed accessory factors in the
development of disease. These are mentioned
in relation to specific diseases in subsequent
chapters, but the examples cited will help
provide a broader understanding of the com-
plex dynamics of disease:

Climatic Conditions. Excessive sunlight
and strong winds, for example, have a role
in the origin and development of cancer of
the skin of the face in persons who are con-
stantly exposed. Respiratory diseases are fre-
quently more serious in cold, damp climates.

Occupation. Persons who must earn their
livelihood by working in a granite quarry are
usually exposed to silica dust, the inhalation
of which may cause a devastating disease in
their lungs. Similarly, persons who formerly
worked with radium in watch factories mani-
fested a high frequency of poisoning, includ-
ing deleterious effects on bone marrow and,
sometimes, the development of osteogenic
sarcoma.

Sex. Cancer of the esophagus is several
times more frequent in men than in women,
and, of course, sex has a significant role in
relation to cancer of the breast and various
diseases of the urogenital system.

Age. Certain fungi that commonly cause
“athlete’s foot” in adult persons seldom cause
infections of children’s feet, but children are
more frequently the victims of “ringworm”

of the scalp than are adult men and women.

Development in the Uterus. Defects may
occur while the embryo and fetus is develop-
ing in utero, thereby resulting in congenital
(meaning begotten with or born with) ab-
normalities. Some of these lead to conditions
that make it impossible or extremely diffi-
cult for the newborn infant to survive, where-
as others result in unsightly or troublesome
physical defects, and still others may be rela-
tively insignificant. Examples of these are,
respectively, failure of the heart to develop in
such a manner that it can function properly,
birthmark on the face, talipes (i.e., clubfeet),
and harelip. In most instances, the underly-
ing reasons for the developmental anomalies
are not known.

Race. Pernicious anemia, a disease of the
hematopoietic system, is observed frequently
in white persons, but it is unusual in Negroes.
On the other hand, the incidence of certain
diseases may be virtually identical in two
races, but the intensity of the condition may
vary greatly. For example, the frequency of
primary coccidioidomycosis, a disease caused
by a fungus, may be approximately the same
in Caucasian and Negro persons, but the in-
cidence of generalized dissemination in the
infected person’s body is possibly ten or
twelve times greater in the colored race.

Constitution and Disease. Constitutional
factors in disease are somewhat difficult to
define and describe precisely, inasmuch as
the term constitution represents an all-inclu-
sive summation of relatively many heteroge-
neous features (inherited as well as ac-
quired) that have a role (direct or indirect)
in the growth, development, and perform-
ance of a person in his environment. For ex-
ample, differences in the build of the body
seem to be reflected in increased susceptibil-
ity to certain diseases, such as tuberculosis
in the tall, lean, hollow-chested person. An-
other example is provided by the recognized
differences in the time required for various
persons to mature, or to become senile, and
so on.

Heredity. Conditions that are inherited re-
sult from specific genes (in the chromosomes
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of the parent’s sperm or ovum) being passed
to the child. Members of the various filial
generations may not manifest the conditions,
but, at some future time and under certain
circumstances, descendants of the original
mating may develop obvious diseases as a
result of their hereditary characteristics. The
harmful agent is sometimes in the cytoplasm
of the ovum (rather than in the nuclear chro-
mosomes ), and thereby may lead to certain
conditions in persons from the same paren-
tage, but not in accordance with Mendelian
inheritance.

Inherited conditions may be passed to de-
scendants by means of the following mecha-
nisms: (1) dominant traits, (2) recessive
traits, (3) sex-linked recessive traits, (4) in-
completely sex-linked traits, and (5) y-chro-
mosomal inheritance. Three examples of in-
herited diseases are amaurotic familial idiocy
(recessive Mendelian trait), hemophilia (sex-
linked recessive Mendelian trait), and zygo-
dactyly (y-chromosomal inheritance).

Reactions and Effects in the Host

One or more of a large variety of anatomic
alterations or disturbances in function, or
both, may result when the agents or factors
enumerated in the preceding section affect
a host, even during early embryonic life.
Sometimes an anatomic change of rather con-
siderable extent may develop, but there may
be no significant alteration in the function of
the organ or tissue. For example, a relatively
large focus of dilated vessels (i.e., a birth-
mark or hemangioma) in the skin is un-
slightly, but it is not likely to bring about
significant dysfunction of the integument.
On the other hand, a relatively small cancer
or a gallstone impacted in the common bile
duct usually results in serious disturbances
in the liver and eventually leads to death.
Furthermore, there may be a serious de-
rangement in metabolism, such as that in a
person who has diabetes mellitus, but with no
identifiable, associated anatomic change in
the pancreas. Thus, in general, the various
factors or agents related to the origin and
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development of disease may lead to relatively
innocuous anatomic or functional changes, or
they may result in rapid or slow deterioration
of the host, and, eventually, in death.

Fundamental Pathologic Processes. For
practical purposes, the effects of disease in
the host may be considered in three broad
categories, sometimes termed the funda-
mental or basic pathologic processes:

1. Degenerative or retrogressive altera-
tions in structure and abnormalities in me-
tabolism.

2. Inflammation and repair, as well as
other mechanisms of resistance.

3. Abnormalities in the origin, growth, and
maturation of cells and tissues.

The Study of Pathology

A paraphrasing of Osler’s remarks is ap-
propriate: Our study is man, as (1) a person
who frequently develops disease as the result
of injury by physical, chemical, and biologi-
cal agents, or (2) a person who may be pre-
disposed to develop disease as the result of
several additional factors that have direct or
indirect effects on his health. Were his consti-
tution, heredity, and capability of reaction to
injury always identical to these features in
his fellow man, we should ere this have
solved more problems in our science and art.

The following chapters deal with the basic
principles of: degenerative or retrogressive
changes in the structure of organs and tis-
sues; abnormalities in metabolism; disturb-
ances in the origin, growth, and maturation
of cells and tissues; and the effects of injury
by biologic, physical, and chemical agents,
including certain substances that are used for
therapeutic purposes. This portion of the
book may be regarded as the general prin-
ciples of pathologic anatomy and pathologic
physiology.

Medicine and surgery are generally prac-
ticed in accordance with a fairly well-estab-
lished modus operandi. By and large, disease
is recognized, identified, and treated on the
basis of the tissues or organ systems that are
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the chief sites of involvement and manifest
the predominant signs and symptoms in the
patient. For this reason, after the discussion
of general principles, the clinical and patho-
logic features of various disease entities are
considered in greater detail in the subsequent
chapters dealing with the organ systems that
are predominantly affected.
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Journal of Experimental Medicine
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and Medicine
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