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Why all this fuss over the aged patient? What makes him so
different than any other patient the physician sees? If he is
different, how is diagnosis and therepy influenced by this change
from maturity to senility? Above all, what good can medicine do
to a man already doomed to die? Why is there need for an intro-‘

duction to the aged patient?

In the following pages, it has been attempted to answer some
of these guestions, In doing so, it is inferred that this paper
is an argument in favor to the proposition.that the aged pose a
special problem to the medical profession and that this problem
needs more emphasis than it has nowe. The main opposition is not
an organized body of thought, nor amny writer proposing an opposing
view. The resistance arises out of apathy, indifference, ignore
ance and even outright avoidance of anything ineluded under “old
age™, In spite of the fact that we are all, baring accident, go-
ing to become "old™ very little attention is paidvto the fact.

Neglect is a hard word, but it seems applicable in this situation.

The terms and most of the information included in this thesis
are general and much of the writing will seem philosophical,
There is no disease taken up, with a few exceptions, to limit the
length of the paper. It is the intention of the author to do
just as stated in the title =«= to give the reader a glimpse of

the aged patient,



IMPORTANCE
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"WHAT IS AGING?™

How are we tc defire old age? What yard-stick is the proper
one to use? Are we to judge by the tick of the clock, the turn of
the calendar, the condition of the arteries, the metsbolic rate,
the alertness of the mind, the physical prownsess of an individual,

or by reaction to the early days of spring?

In the days of economic stress, the man over L0, especially
in the business world, finds that he is begirning to pass the
optimum of desirability. The man over 50 is something of an
ancmaly and ready for the traditional gold wetche We have here a

paradoxe He is young physically and mentally, but old economicallye

In competitive sports, in combat warfare, in hazardous underw
tekings, the accent is strongly placed on youthes When a prize
fighter gets to be 28 he is aging, and wher he is 38 years he is

old, physically perfect though he mey be.
Biclogical vs Chronolcgical Aging

Age is relative. Aging changes do not conform to rigid
calibration on the scale of chronolegical timee Biological and
chronological nge are rarely the same., There ;re many of us
rhysiolegically older than our elapsed yesarc and some few younger
than our chronological age, Furthermore, nc¢ one individual is of
uriform physiolcgical age throughout. The rate of aging varies

with certain certain c¢9ll types and with functioral units or

(1)



organs. For example, the cells of the epidermisare relatively
short lived and are constently being replaced, whereas the nerve
cells of the cerebrel cortex are not regenersted as long as the
petient survives, The female organs of reproduction go threugh a
rapid invelution at the time of the climacteriec., Biological age
is & composite sum of the extent of aging of 2ll the constituent

structures of the bedy.

Senescence

It is necessary to differentiate between senescence and
senilitye, Senescence is a physiological aging and senility is
abnormal old age. It is not at all possible to draw & sharp
line between senescence and senility, since there is no definite

connection between chronological and bioclogicel agee (182)

The human body is destired to decline in functional
capacity as it grows old and finelly must die. The bedy cells
slowly undergo atrophy as life advances., The parenchymatous
elements of the internal organs gradually suffer and the inter=
stitial tissue of these organs urndergo increase during senescence,
The atrophy of the body cells that occurs in physiological old
age is the morphological expression of the reduction of the
energy processes of those cells. Whether this reduction is due
te increase of specific growth inhibitory fectors, or to decrease
of specific growth stimuleting factors is nct as important as that

it does occur and we can do little about it,

(2



The genersl anatomical changes in the old body constitute a
changed internal environment that attempts tc maintein equilibrium
with an unchanging external environment. When an organ has
successfully escaped serious disease and can continue to work in
harmony with other organs, the slow changes cf mge need nct affect
its' relative efficiencys However, disease in a tissue even at an
early age may quickly simulate the totsl charge that might, in the
course of events, have taken place much later in life. Thus an
old tissue and a tissue bearing the scars of disease may appeer

very similer,

Senescence, like growth and development, brings insidious and
occult changes affecting all the structures end activities of the
structures and activities of the individuale. The elderly are not
just "old people™, they are physically and mentally different men
and women than in the days of their young meturity. These changes
are of the upmost significence to the practice of medicine,
Normality, it must be realized, ie not a fixed point but a series
of variebles which change with age. HRecognition of this fact is
essential in diegnosis, prognosis, and treatment, The early manie

festaticns of incipient disease are readily confused with changes

of senescence. Disease, after all, rarely irtroduces new phenomensa;

the manifestations arise from exaggerstions cr distortions of the

normal reactive mechanisms,

(3)



1,

2

3,

Le

Se

Te

PRINCIPLE AGING PROCESSES
(118)

Gradual tissue desiccatione.

Gradual retardation of cellular growth, reproduction and

repair,

Gradual retardetion of the rate of tissue oxidetion.

Celluler atrophy, degeneration, pigmentation and fatty

infiltratione

Gradual decrease in tissue elasticity and degeneration

in elastic tissue,

Decresased speed, strength, and endurance of skeletal

neuromuscular reaction,
Atrophy of the nervous system,

A glance at these fundamental changes will show that age

would affect the etiology, pathogenesis, pathology, course and

prognosis, and therapy of all disorders, whether they be chare

acteristic of the age group or not,

(L)



CAUSE OF AGING
THEORIES

The underlying cause of aging remains as much a mystery
as it has ever been but there are several theories that are
plausible and act as aids in understanding the processes that

do go one
Irreversible Changes?

The ability of organs to assimilate, dizest and excrete,
while maintaining a specific function and structure is a char=
acteristic of =ll living things. At the same time, however,
within the metabolic process exists a small degree of irrevers-
ible chenge and a slow but steady accumulstion of regressive
factors, This accumulation results in the gradual loss of
efficiency, often accompenied by atrephy or loss of structures
Since the alterations begin at birth, there ig no period this
regressive tendency is not present to some extents In fact
degeneration is most rapid early in life and slowest in later

years, (121)
Aging of Colloids?

All living substance is now regerded as a very compliceted
colleidal system in which certain well defined processes of

transformation teke place in the course of time just as in any

(%)



gele The basis of these processes is increasing dehydration
with a transformation of finely dispersed phases into phases

with coarser dispersions (L3)
Reticulo=endothelial Changes?

The following summary of the work by the Russian Bogomow=
lets has been included to represent the last word in modern
thinking upon the subject of changes related to age. His
streight forward attempts to present his theory of the basis
of these changes has been confused by popularization, prejudics,

and misinterpretation.

The importance of the general and local reactivity of the
body in the course of disease is well appreciated, This rew
sctivity depends to a greater extent upon the functional ccndi-

tion of the connective tissue,

The connective tissue, for a long time, was regarded merely
as a kind of elastic skeleton or stromas. At sresent, however,
intensive study has revealed the influence of the connective
tissue on vital processes in the body. The connective tissue,
it has been found, forms a physiologic system possessing complex
functional aspectss The elements of this tissue are varied,

The term includes diverse active cellular elements of mesodermal
origin; clasmatocytes, reticular cells, fibroblasts, adventicial
cells, besophilic cells, oxyphilous plasma cells, fatty cells

rich in lipase, and chromstophores. It includes further the



stellate cells of the liver, epitheloid and granulomatous giant
cells, perivascular cells of various organs, reticulo-endotheliel
elements of the spleen and thymous, monocytes, lymphocytes and

fibroblasts and osteoblasts,

The physiologic system in certain of these tissue possess the
following functionsy

ae Trophie function; regulation of cellular nutrition and
metabeclism end scts as a depot. . Disorders in the trophic
function result in various pathologic conditions and contribute

in great measure to senescence of the body.

b. Plastic function: sctive participation in the healing

of wounds, ulcers, fractures and in the regeneration of tissues,

ce Protective functions:
l. Participation in the resction of the body to
infection,
2« Active participation in the reaction of the

body to the developrment of new growths,

de Autoregulative function: autoreguletion of the

functions of the physiologic system of connective tissues

es Mechanical functicn: the osseous and elastic skeleton
of the connective tissue. To a great extent it determines its
reactivity both qualitative and quantative, therefore determining

its constitution.s The age and health of the body are determined

07



by the physiologic condition of its connective tissues, In the
body as a whole, all the physiologic systems are in a state of
interaction. The physiologic system of the connective tissue,
reflecting various influences of the nervous and endocrine
systems and other physioclogic systems, itself exerts a great

influence upon their conditionse

The connective.cellular elements constitute the macrophegic
system which has as its main activity the absorption and digest«
ion of the absorbed particles. It is clear that they take active
part in the transport and possibly in the supply of cells with
protein and lipoid substances, in the metabolism of ircn, and in

the production of bile,

The cellular elements of:the connective tissue produces
fibrilles composed of various complex substances, which are
either crudely or minutely dispersed, that fill the space be=
tween the capillaries and the parenchyinal éells and form the
so-called hemato=parenchymal barriere. It is believed that not
only is this a barrier but a depot of various nutrative subw

stances as well,

The nutrition of the adjciring parenchymal cells depend
upon the condition of this barrier and the quality of the sube
stances composiﬁg ite For examples, since the cells of the
microglia carry trophic functions in relation to the cells of

the nervous system, it is conceivable of an accumulation around

(8)



them of constant supplies of energy and plastic substances and
at the same time of a removal of the metabolic remaiuns of nerve
cellses It thus becomes apparent that a disorder in the function
of the microglia can affect the functions of the nerve cells and
in some cases lead to schizophrenia since it is an important

pathogenetic factor of this disease,

The conditions of the hemato-parenchymal barrier formed by
the cells of the connective tissué system to a large extent dee
termines the functional condition of the highly differsntiated
parenchymal slements, the iocal and general reactivity of the
body, and its health and longevity. There is no doubt that dise
orders of the physiologic system of the connective tissue play
en important role in the origin of those pathologic conditions

which prevent man from obtaining his normsl longevitys

Contemporary clinical pathology tends to regard hypertension
as a result of an accumulation in the body suvstances which, by
acting through the vasomotor centers, are capable of producing a
sustained elevation of blood, Many pressure cases may arise,
however, not from this causation but as a result of an affection
of the normal permeability of the hemato-parenchymal barriers
This disorder is usually the initisl stage of presclerotic changes
in the capilleries, Such changes can be broadly distributed
through the whole body but mey also be initielly localized in
seme single organ, frequently the kidney., In these cases the re=

sulting hypertension is a compensation for the incressed impermea-

(9)



bility of the hemato-parenchymal system,

Later, hypertension itself causes pathologic changess The
effectiveness of antiereticular cytotoxic serum is limited to

those cases in which this change is not yet permanent,

The connective system also plays an important rols in the
resistance of the body to carainogentic tumors. As soon as the
macrophages penetrate the tumor tissue they destroy the carcino-
genic cellular elements and the fibroplasts and microphages form

a strong line of demarcation around the cancerous foci,

The nervous system influences the cellular elements of the
physiologic connective tissues These influences undoubtedly
exist and probably it is of a humeral origin. This substance is

likely produced in the spleen or lymph nodes,

It was shown by investigators that injections of ARC serum
increased the hemolysins and agglutinins in the blood and that
this factor saved 70% of the lives of the mice infected with ree
current typus. It was also found that in certain doses cancer
transplants were stimulated and with lesser doses there was
greater demarcation, fewer metastasis and even disappearance of

the cancerous tissue.

Stimulating doses were shown to promote union of fractures

and healing of many vascular skin lesions,

(19)



These experiments led to use of A.,R.C. ir treating human
diseases where it was necessary to stimulate this trophic, plastiec,
or protective functions of the physiologis system of the connective

tissue,

An A,R.C. for use in humans is produced by innoculating
horses with cells of the spleen and bone marrow tasken from a

human cadavers

The results from preliminary experiments are encouraging.
The percentage of relapses of cancer and metastasia have been
considerably decremseds Inoperable cancer has been treated rew=
lisving the patients of pain and adding several more years to
their life, Infections such as scarlet fever, surgical infections,
postpartum infections, acute rheumatism lung abscesses, sepsis and
osteomylitis have shown highly favorable reactions to treatment

by A.R.C.

A.R.C, acts by stimulating the plastic, protective and
trophie “unctions of the system of connective tissue, The
earliest manifestations are increased permeability of the hemato-
parenchyma barrier, dilation of the capillaries and relative
lymphocystosis, The latter disappears after three to four hours
and is replaced by negative monocytosis. Though monocytosis
usually lasts a short time, the process of intense penetration
of monocytes into the blood lasts for a number of dayses The

carcinolytic index is reised, complement in the blood increased

(11)



and the opsonin index elevated. The sedimentation rate is often

returned to normal. (26)

(12)



FACTORS INFLUENCING AGE

The genesis of aging may be divided into the hereditary
tondencies or causes and the aoquired or environmental causes,
Nf thess the inherited qualities are probably the most impor=

tant,

Heredity

Many at birth ars destined to ssnescence at an early age.
For example: persons with congenital heart or kidney conditions,
essential hypertension, glandular inadequacy such as diabetes,
cretinism, stigmate of disease and early malignanciess The
physical and nervous defects, and those with low>resistance
show the effects upon longevity of the hereditary factor, It
apparently not only determines the particular disease acquired
but also the age at which the disease first develops. What ever
the inherited qualities are they cannot be changed. They can
only be studied, guided, and protected. Naturally, one endowed
et birth with a strong hereditary ability to survive, withstands

environmental hardships far better than the weaker ones.

The germ plasm from which the body starts not only deter=
mines growth and development in earlier life but is also rew
sponsible for the involutional changes that occur at different
periods of life, Parts that are no longer of use undergo in-
volution at certain times of 1life corresponding to the cessation

of their importance as a fnetional part of the body as a wholes

(13)



In addition to so-called minor involutional changes such as
observed ir the thymus and at menopsuse, we observe in later
life a major involution of the organism as a whols, This major
change is as inevitable as death itself. The chemical and
histological changes in the body, especially in the nervous
system, in the sense organs, in the endocrin glands, in the
circulatory, respiratory and digestive organs are bound to
occur in advanced life and are, in the large part, constituw

tionally determined.

In pathological or abnormal old age there is observed a
premature breakdown of one or more of the organs or systems as
the result of eithsr bad inheritance or of harmful environmental
influences. Arteriosclerosis, arterial hypertension, myocardial
disease, vascular accidents, chronic kidney silments, premature
hypertrophy of the prostate, Parkinsonian syndrome, and senile
dementia are among the commoner examples of disorders that acw

sompany patholegical aging,

Environment

The constitution of a person is also determined by his en~
vircnment, Social, economic, and educational factors, femilial
habits of eating and living, occupation, the climate and compo=
sition of the soil and water, and of the food where he is born,
where he grows up and where he spends his mature years, all have

their effect, The heredity and environment may both contribute

(1L)



factors which so modify cellular chemistry that they determine
the type of involuntary change and the age at which senescence

appear,

The involutional biochemical processes which lead to senes=
cence may be influenced by 211 factors which in anyway modify
cellular metabolism. The heredity, health and nutrition of
parents at the time of conception and of the mother during preg=
nancy and nursing, disesses that the individual may have during
his life, the quality and quantity of the nutrition in relation
to the body needs, the environment in which ke lives and works,
snd various accidents play an impcrtant role in influencing the

body metabolism and thus the onset of old age.
Other Factors

In the quest for longevity women have a better chance to
live to a rips old age than men. A person who increases his
weight twenty five per cent above his normal actually doubles
his chances of dying, and if he is twenty pounds overweight at
the age of forty he has a thirty per cent greater chance of

developing either diabetes cr hypertension. (39)

QOther disease or factors that definitsly tend to shorten
life are syphilis, uncontrolled diabetes, hypertension, worry,

hard work, and excessive use of alcohol or tobaccos

(15)



Effects of the Nervous System

It has been proposed by some that highly nervous systems,
ungble to relax from the problems of life, rezardless as to
whether present at birth or acquired later, are the most ime-
portant cause in producing organic exhaustion se. the percursor

of senescence. (169)

High nervous tension may be produced and maintained throughw
out life by such emotions as fear, worry, anxiety, indecision,
uncertainty, or an inferiority complex, These, continued by the
hour, day, week, and years plus physical exhaustion, lead to

tissue starvation and impaired physiologys

Given a nervouse, fearful child, slightly undernourished
and emotionally misfit, with excessive physical activity and we
can expect an adult with premature senescence, a victim of grey-
ing, wrinkling, high blood pressure, arteriosclerosis, with
lessened cardiac, respiratory and renal reserves, whose vital
capacities will succumb at an early age unless his mode of life

can be changed.

It is reasonable to consider that increased nervous tension
over a long period of time will produce an overproduction of
pressor substance which in turr stimvlates the cells and organs
to excess, and causes tissue exhaustion, infiltraticn of fat and

fibrous tissue with a loss of elasticity. Whether these stimuli

(29)



are contained within as from the pituitary and thyroid glands,

or there is an extremely sensitive nervous system, or there are
external stimul, such as financial, sex, personality or family
worries, the end results are the saméa It is little wonder that
there developed the cld saying, ™Whom the Gods would destroy, they

first make mad™.
Effects of Infection

The factor of infectious diseases during the life time of
an individual should be emphasized in connection with environe
mentel factors. The survirors of acute and chronic disease are
doomed to carry throughout life scars of their illness which must
result ir some degree of physiological end or anatomical change

causing s weakness or deficiency in the body organization.

An example of the foregoing statement is the person who,
following a severe streptococus infection, pneumonia, typhoid
or similar disease, rapidly puts on weight and develops hypo=
thyroidism. The factors producing the conditions are not under~
stood, but probably there was a depression of function of gland=-

ular secretion which allowed the let down,

But far more important is that vast number of persons who
harbor, in various parts of the body, foel of long starnding ine
fections. The absorption of toxic products of bacterial infections

over forty years makes definite changes in the vital tissuess Once

(17)



these effects or changes have occurred, there is no method that
can undo these damages except by slowing up and learning how to

live within the bedy's limits,
WHAT IS “NORMALM™ AGING

In describing the changes that ocour with old age there
imnediately arises a problem of what shall be considered as the
criteria for judgiﬂé what is pathological and what is non-patho-
logical, There is no change in the aging system that hasa't
happened under different circumstances, In other words none of
the structural changes observed in aging are peculiar to that
states Normal changes have never been seen. There are the many
alteretions which add their quots of disintegrating effect,
First there are the biochemical changes which preceed the
"primary® tissue changes, These are inherent in the chemical
composition of the humen structural make’up. The structural
changes are repetitioné of alterations that have operated in the
phylogenetic and ontogenetic paste. Lastly there are changes the
result of "wear and tear" due to merely living. But how much is

"wear and tear"™ and how muck is pethology?

There are certain changes inherent in the structure of the
human orgenism that predispose to senile changes. This is esm
pecially evident in the vascular system: For instence the size
and shape of the coronary vessels and their differences between

the sexes may cause s loss of function of the heart and e loss of

(18)



nutrition to the body. This, no matter how smell, hastens senlle

t

changes,

The essential enatemical change in ol¢ age is that of atrophy
of the parenchymal cells and an increase in the interstitial sub-
stance, The enviromment of these cells is the most logical place
to look for the csuse of such changes. This is controlled to =
grest extent by the blecod supply. The most direct explanation of
the vascular factor as & cause of atrophy is that an arterisl
lesicn lessens the supply of nutriment to the cell so that it can
no longer maintein itself, Meany other factors are certainly in-
velved, es lack of oxygen, without which the energy treansformations
of the cell become impossible, A failure in the removal of toxic
metabolites is another result of circulatory insufficiency that

may cause atrophye

Normal growth, celluler differentiastion, snd even the in-
volutione of embryoual and early life are in large part subject
to hormonal control and from this fact alone it might be concluded
that the seme mechanisms would operate in the termirel and equally
normal involuticn of senescence, The most striking examples of
this contrel are seen in the waxing and relstively early wave in
both function and structural differentiation in the female sexual

cycle,

The question c¢f what is normal eging must remein unanswered

but act as & goad in further experimentetion. Until such a time



as it is answered, certain assumptions and bypothesis must be

regarded as a basis on which to starte

(e0)



STATISTICS

At the begirning of the century in the United States, the
chances of survival to age 65 were slightly more than L0 per cent,
Twenty years later, newborr infants already had ebout an 8C per
cent chance to survive to this age. By 1938, chences of survival
tc age 65 had increased to €0 per cente If this trerd continues
by 1980 a child should have a 75 per cent chance to see his 65th

birthdeys ( 81) (See fig, 1)

For meny years the average age of the American populaticn

has been increasing, and there is every indication that this trend
will continue in the future, The combination of high birth rates
and heavy immigraticn in the past made us a very youthful people,
The populatior was characterized by a large proportiecn of children
and young edults, with a corresponding small proportion of older
persons. Since the beginning of the century, however, our birth
rate has dropped more than one third, Immigreticn, likewise, hsas
been cut drastically, and has now virtually ceasede. ( 10L)

(See figs. % & 10)

The net result of these changes haz heen to shift the weight
of our population structure from youth toward the older ages. If
€5 is teken as the threshold cf old age, there were at the begine
ning of the century 3,080,000 persons, or L1 per cent of the totael,
in this bracket, Today, however, 9,000,000 persons, or 6.8 per

cent of the total, are in this categery. In addition enother 22

(21)



per cent fall in the L5-65 age groupe If the present trends con=
tinpue, the proportion of persons 65 years of age or over will be
more than 1l per cent by 1980, and their total number will be about

22,000,000« ( 127) (See fige L)

This shift in population combined with a tremendous decrease
ir infant mertality and improved treastment of infectious diseese
has resulted in an increase in the importance of those diseases

characteristic of old agee

Under mortality conditions prevailing ir 1938, half of the
bebies would eventuelly succumb to degenerative disease of the
circulation system and the kidneys. The chances of dying from
this group of diseases rises steadily through life so that, at age

60, the chances sxceed 60 per cent., ( 70
Reliability of Present Statistics

Before going further in a discussion of disease in old age
a word of caution is needed. Present official mortality and
morbidity statisties for old age are inadequate for scientific
end practical purposes. Reliable data can be collected only upon
autppsy reports, An experimentai survey of esutopsy reports shows
that cardiovasculer diseases are less important than are the in-
fectious diseases in primary causes of deatl and that correct
clinical diagnosis was made in L6 per cent c«f the cases. (122)

Further discussion in this paper must be viewed in this light.

(22)



The greater part of the gains in the expectation of life at
birth may be sttributed to the control of infant mortality, to the
practical elimination of certain diseases of childhood, and to the
curteilment of conditions once considered typical of adolescence
and early maturity., Altogether our progress with the diseases of
late maturity and old age has not been of any consequence., We
observe savings only at the ages where lives were heretofore une
necessarily shortened by the impact of bacterial diseases, (See

(23)



CEZANGE IN CHARACTERISTIC DISEASES

(See Fige 5)

The diseases of the senescent period differ widely from those
cemmon in youthe 1In youth disease is ususlly duc to some exogenous
injury or infection. The concept of specific cause, inflated by
the earlier discoveries of bacteriology, has done much to retard
medical thinking as it has simultaneously advanced knowledge of
infective disorders. Cause is never singular. In geristriec medi-
cine, perhaps more than anywhere else, the physician must be con=
cstently conscious of the multiplicity of etiological factors
involved in the degeneratiwe disorders. Predisposing influences
provoking factore, and perpetuation factors all pley a part in any
disease process. This fact is especially true and promirent in

the degeneretive diseases of cld ages

In the past conspicuous shifts in population structure have
arisen as the result of destructive forces such as wars, famines,
end pestilence, but always the changes were in the direction of a
relative increase in youth., The less fit failed to survive. Today
we are faced with the enhsnced survival of less vigorcus youths
because of the protection of medical science and the lessened
rigors of modern civilization. The apparent boon of longevity may
become a curse. Longevity without health is more than an individual
or personal tragedys In the aggregate it becomes a dangerous eco~

nomic burden upon the netion and potentially s political footballe

(2L)
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The social burden of chronic physical and mental illness among
senescents is already immense. Nearly five million aged are de=
pendent upon relatives or the government. (94 ) However, lon~
gevity with health, prolonged productivity and usefulness can be
made into an incalcuably wvaluable asset, for there exists in the
elderly an immense largely unutilized and little eppreciated
reservoir of accomplishment, Offsetting chronic illness with long
and progressive disebility and the failure of society to employ
many functionelly capeble among the elderly sre the potential
assets of wisdom, judgment, sccumulsted skills and the desire to
serve, These are aveilable if health is maintained. This heavy
responsibility rests squerely upon the medical profession, though

the majority of its members are unaware of it,

The older persons have precblems quite as specific for them as
are the problems of infancy and adolescence. Since the reaction
of the older bedy to diseese is different than at other stages of
life, the symptoms, which are an expression of this resction, must
be different., If the older body itself is different, the signs,
both normal and in disesase states, are changed requiring s modifie
cation of the rules of diagnosise The changed chemistry of the older
body means thet accepted laboratory normals must be adjusted. Treat-

ment must fit this changed and different reacting bodye
Heart Disease

Measured in terms of sheer number of persons affected, heart

(25)



disease is our most important medical problem. There are today
about four million people in the United States who have some form
of heart disease, and the number of cases is steadily increasing.
Heart disease ranks first in the list of causes of death. It is
not surprising, therefore, that there is a widespread impression
that the situation with regard to the disease is critical, that the
outlook for the patient with heart disease is poor, and that the
conditions of modern life sre largely to blame. Actually the
situation is much better than appears on the surfacé, end these
current gloomy beliefs about the disease are not warrented by the

facts, (165)

It is true that the crude death rate from heart disease has
shown & steady increase over the years. (See fige, 8) It is also
true that this is the most important problem in medicine todaye
The major part of this increase, however, simply reflects the
rapidly increasing proportion of older persors in our populatione
The apparent increase in heart disesse as shown in the accompanying
figure is due in a lerge part to a change in diagnosis of the
primary cause of death, Many cases formerly called chronic
nephritis or cerebral hemorrhage are now recognized to have heart
disease as a primery factor. The actuel increase in rate is only

li per cent above that for the year 1928, (1ck)

When all these influences are taken into account, it is doubt«

ful whether there has beer any reel increase whatever in heart
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disease, beyond what is expected from the increase in the number of
older persons in our population. (See fige 9) 1Indeed; it is likely
that there has been an actual decrease in the mortality from heart
disease at every age roughly parallel to the decline in the death
rate for the aggregate of the cardiovascular-renal diseass as shown

in the chart.

When the factor of age is figured and the change in diagnosis
is taken into consideration it is seen that the cardiovascular
renal mortality rate is on the declines, This is well born out by
the accompanying chart which shows for the older age group, 65-7hL
years of age, a decline of 21.9 per cent over the figures in the

1911-1915 group.

The problem of cancer is likewise of growing importance. (See
fige 7) The chances of eventually dying from cancer are now nearly
one in nine, for white males and one in seven for white females.
Even if the death rates at the various age periods remain at the
present levels, there will nevertheless be growing numbers of
cancer patients, oecause of the increasing proportion of older
persons in the populations In fact, their number may nearly double

within the next 25 years. (103%)



CERCNIC DISEASES

Senescence is an important facter in the causation of many
chronic disease, These lncresse sharply in incidence with aginge
The beginnings of chronic and progressive heart disease, arteriow
sclerosis, arthitis, diabetes mellitus, and the like occur with
the beginnings of the major involutions of senescence. Character=
istic of these degenerative disorders is their slow but inevitable
progression, insideous onsets, and long periods of disability. The
toll of disability in the fifth and sixth decades is a graver eco=
nomic problem then deaths from acute infections. Brutal truth
forces one to confess that a man in his forties or fifties disabled
for many years by arthritis or cororary or cerebral srterlosclerosis
is & greater social loss and heavier burden upon his femily and
society than a man quickly dead. DMNortality tables alone are most

misleading indexes of the social significance of disease,

A study of the accompanying chart (see fig. ) will show the
rapid rise in invalidism as sge progresses. It also shows that
where the greatest incidence of chronic disease is between 35 and
5, the highest percentage of invalids are above the age of 65, (32)
Comparison of these charts with mortality charts and with the per=
centage of population composition will show how very important the
problem is, Obviously a huge fraction of the disabilityvin the
senescent group arises from the progressive disorders so common
twenty years earlisr, This data dramatically emphasizes the concept
that the sources of geriatric disebility starts in the thirties and

forties,
(28)



NEGLECT!

The story of the rise of Gerlatrics and Gerontology to a
recognized place in medicine has been slow anc. due to lack of
interest upon the part of the medical professi:n as a whole. In
fact, if it was not hecause of factors other than the curiosity
and benevolance of the profession this important development would

still be in the throes of birth.

This is not %o detract from the honor due to a small band of
persistant men who stoutly maintain that the physiology and path=
ology, as well as the therapeutics, of the aged need as much if
not more investigation and consideration than the study of pedi~
atricses The uniqueness of the elderly individual has been recognized

for centuries, but mainly by philosophers and posts,

The reasons for the present general interest and the great in=
crease in research are: the increase in population and in the
number and percentage of elderly patients, pressure from pseudow=
modical groups, pressure from political movements, and perfection
of new technics to aid investigation in disease peculiar to old

aZCe

But despite extensive publication, thirtyv-nine medieal
treatises published prior to 1800 and hundreds later ( 182), this
field of medicine has nevser attracted the interest of the mediesl
profession. Through the prefaces of many of the books on the

subject runs a common theme of regret and wonder that a subject of

(29)



such importance and fruitfulness should be so neglected; a'hope is
expressed that the defects in experience and practice, the inadew
quacy of diagnosis and therapy will be, in a measure, dallsviated
by their writing, a desire to stimulate medical enthusiasm to
fuarther knowledge and to improve medical per“ormance. Unhappily,
the theme sounded in vaine. Too often, ewer. aow, the senile
patient is unwelcome in institutions, since e is considered
neither a‘worthy objeect for intensive study nor is it thought re=
warding to trouble about his complaints at the obvious end of life.
In orivate practice, the physician screened nhimself behind a diplow-
matic obscure vocabulary of comforting misapplied generalitiss or
he spoke of marasmus, senile decay or breakdown, arteriosclerosis,
weak heart and the like. Quite clearly, behind this negativism
consciously or unconsciously lurked his own insufficisncy and lack

of training in this segment of his practice,

014 age is a condition, a biological situation, and calls for
as fresh and as special approach as does infancy. When we realize
that a disease can be understood only in terms of it's host, it
becomes apparent that the disturbasnces common to all age groups
change in characteristics in sach groups It will be shown how the
more prevailent diseases that have to be conquered lie in the field
of the diseases of degeneration seen especially in the older age

groupsa.

The man of forty to sixty-five lives little longer than he
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did fifty years ago, end there is evidence that he is no healthier,
(104) 1In other words, the present program of preventitive medicine
is enabling a great many people to live to sixty-five years of age
but is not promising them anything when they do. It seems only
fair that if they are to live as long as this, life ought to be
made happisr and healthier for them than it is nows 014 age has
been what one might call tolerated by the medical profession and by
the public in general, No one is enthusiastic about old age,
certainly elderly people themselves are not particularly enthusi=-
astic about it, In general society has taken a negative and an

entirely defeatist attitude toward old age.

As long as this negative, defeatist attitude continues,

nothing is going to happen.

One can easily account for the public neglect of the ageds
Human sympathy is universal in scope, but not in its! application,
Instinctively or subconsciously economic values, social relation,
the esthetic sense, and other factors influeace the directions in
which the sympathy is epplied. The aged become economically
worthless and must remain so, while the child has a prospective
and ever increasing economic value. Optimistic philosophers of
all ages, from Cicero to Jean Finot, have described old age as
being beautiful, but no philosopher has ever declared that the
aged themselves are beautiful. From the purely esthetic stand-

point, the aged are disagroeable, often repulsive, and fail to



arouse sympathy as long as they are not altogether helpless or in
distress; from them may eminate disagreeable odors, offensive
action; and they may justly be accused of peevishness, selfishe
nass, willfullness, and suspicion. One finds consequently, that
here is a universal tendency to shift responsibility and the care

of the aged upon others, usually the communitye
Medical Attitude

A large proportion of the medical profession is still ige
norant of the peculiarities of the senescent organism., Physicians
still treat aged persons as they do younger ones, perhaps diminish-
ing dosage of drugs, without system or reason. When the patient
dies under such treatment, the physician eases his conscisnce and
satisfies the family by ascribing the death to old age. But old

age is not a disease, and ordinarily it is not a cause of death,

Death from old age is conceivable, Sometimes there will be
e gradual degeneration of all the organs and tissues and their
funetions will become more and more impaired, the cerebral activ-
ity end nervous and muscular activity will diminish gredually to
the point of complete extinction. This is, howevsr, exceedingly
rare. It is far rarer than vital statistics indicate, since many
deaths ascribed to old age are due to disease which the physician
did not recognize, or in which, finding symptoms and signs he
could not interpret, he resorted to the diagnostic plecebo, ™old

age".

(32)



Medical neglect of the aged is as genersal as is publie
neglects It is obvious that the aged will never appeal to
physicians as children do because their chances of recovery are
smaller, they are often tempermental and, their families are not
always keenly interested in the fate of aged relatives, Neverw
theless, minimum of care and attention will cften have startling

results,

The chief obstacle to an enlightened attitude is the power
of the "old age taboo". Some young people fear the onset of old
age and feel uncomfortable in the presence of the aged., Osler,
in his younger days, declared that men over sixty were better
deads They would rather remain ignorant of the adjustments that
they themselves will have to make in the future. Physicians are
far the most part silent, despite the fact that many are well ade-
vanced in yearss. In 1930 10.2 per cent of the physicians were 65

years or over and this figure has increased siunce then. (182)



HISTORY OF GERIATRIC MEDICINE

The interest in old age has been manifest almost as long as
there hes been literature. The problems of the aged have caused
concern as far back as the Babalonien empire and the days of the
¥Ming dynasty. Hippocrates, Gelen and Socrates concerned them=
selves with the symptoms of the aged. In Ll B. Ce Cicero wrote
De Senectus, Roger Bacon wrote one of the first English volumes,
but it remained for Sir John Flover in 172l; to start the new sube

Jeet of Geriatrics along its' way by publishing Medicina Gerocomicae

In the year of 191l Nascher coined the tarm geriatrics to in=-
dicate the study of the senile organism. He has been called the
father of Geriatrics and the founder of the science but he was not
alone nore did he suffer from lack of company. Day in 1849,
Maclochlan in 1863, Humphry in 1889, Minst in 1906, and Saundy in
1913 wrote upon the subject in great detail. The French: Gillette
in 1851, Chorcot's 1881, and German: Fishcer, in 1766, Geist in
1869, Methenheimer in 1863, and Muller in 1863, contributed to the

general knowledge on the subject. (148)
Definition

Geriatric medicine is that branch of medical science which
treets of the elderly in all their physiological and pathelogical

relationse (177)



Need

Each period in life; infancy, adolescence, maturity, and
involution presents a special problem for the physician, The
study of infaney and its' diseases has given rise to the
speciality of pediatries, but a similar study of the involute
ionsl period has been neglected. Irom what has been said and
from what evidence will become increasingly evident that there
should be physicians who will meke an intensive study of the needs
end care required in this period. The diseases, the modification
of their symptoms, their course when they occur in the aged should
have special study and investigation. The geriatrician is the

specialist who fills the bill,

The problems cf geriatrics are not confined to those patients
actually senile, for infirmities and disorders of later years
arise insidiously far earlier than their clinicsl manifestations.
Aging, as a process or series of processes, is continuous. It
starts at conception and terminates only with dsath. To arrest
the process would mean destroying life, Evolution, or growth,
and involution, or atrophy occur simultaneocusly throughout the
life span. Thess two antagonistic phenomena cf aging, occuring
asymmetically at variable rates in different individuals and in
different tissues, structures, and systems of the same individual

at different times, determine the rate and character of sensscence,
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Scope

It is necessary, in view of the nature of the problem, to
consider the scope of the geriatrics as beginning at about the
fortieth year of life. This doss not imply that all people over
forty are decrepit ard infirwm, but from this age onward occurs
the insideovs accumulation of involutional phenomena which later
results in the entity of senility. The so called degenerative
disorders become conspicuously more frequent at this point in the
life spen. The menace of these chronic and progressive diseases
is greatest from LO to 60. If health cen be maintained during
these two criticel decades, the likelihood of long disability
and uselessness from chronic illness will be reduced immensely,
Obviously far more can be accomplished for tre aging than for
the aged, Therefore geriatrics must include care and guidance
during the period of senesence. An attitude of prophylaxis and

proaparation during maturity is essential,

To many the cobjectives of geriatrics are limited to the
prolongation of life and the relief of suffering. This is a
serious error. The normel life span has its' limits. There is
no desire among medical men to arrest aging. Rejuvenation ad
the fountein of youth are a mythe Proper medical guidence, how=
ever, can prevent, retard, or even control disease so that
disability may be postponed until true senility causes infirmity

sand thus adds to health, vigor and usefulness in later life,
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If geriatrics were to limit its activities and its thinking
to merely palliative measures for the infirm senile, it would
appeal to very few minds., If, on the other heand, geriatrics
tekes the viewpoint that more may be accomplished for the aging
than for the aged and emphasizes preventative measures during
critical years where senescence begins, it may do much to dimin-
ish or retard infirmities of serility. Such a goal is dominant

in the minds of those involved in this works

There are many who resent the implication that geriatrics
should attempt to prolong life. Many among the senile, and even
more among the young, feel that most of the older members of our
population are living too long as it is, that the vastly increas-
ing numbers of the old are becoming nothing but a burden upon the

communitys In some ways they are justified in their claim,

Nearly 75 per cent of peopie over 65 years are wholly or
partially dependent ( 50) and we have already noted what a large
percentage are chronically ill. The aged sre not up to par with
the young in many fields of activity., However, these soured
egotists assume that the primary cbjective of gerietrics is to
prclong lifes Their essumption is erronecuse Equally in error
are those who woulc essume that the primary objective of geriate
rics wes only to relieve suffering in the elderly. Such would be
a mcst negative and defeatist approache It is fer science not
only to add yeers to life, but mors important, to add lifé to the

vearss

(37)
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NUMBER OF DEATHS IN THE WHITE POPULATION OF THE UNITED STATES DURING 1942
FROM SELECTED CAUSES, COMPARED WITH THE NUMBERS EXPECTED
IN THAT YEAR ON THE BASIS OF THE MORTALITY RATES
BY SEX AND AGE PREVAILING IN (900
03
LIVES S
DEATHS IN 1942 SAv::,o N Lé-'s\"lrsm
EXPECTED M Cleéz ?EY
IMPROVEMENT [INCREASE IN
CAUSE OF DEATH ON BASIS I~ RECORDED
MORTALITY | MORTALITY
‘cTUAL MOROTFAerY SINCE 19200 SINCE 1900
iN 1900
ALL CAUSES - — — — — . (1,209,944 | 2,281,621 1,071,677
INFLUENZA & PNEUMONIA_______f_ 61,05! 268,916 207,865
TUBERCULOS!S, ALL FORMS — — — — — 41,306 243,367 202,061
DIARRHEA & ENTERITIS — — - — —— — — i1,815 160,471 {48,656
PRINCIPAL COMMUNICABLE DISEASES OF
CHILDHOOD — _ _  _ _ _ _ _ . _ 4,349 76, 363 72,014
MEASLES _ . I,029 13,792 12,763
SCARLET FEVER _ _ _ _ _ _ _ _ . _ . 418 9, 590 9,172
WHOOPING COUGH — _ _ _ _ _ _ _ _ _ |, 800 12,397 10,597
DIPTHERIA — — — —— — — . __| 1, 102 40,584 39,482
NEPHRITIS - — — o | ®,475 133, 013 51,538
TYPHOID & PARATYPHOID FEVER — — 504 37,274 36,770
CEREBRAL HEMORRHAGE @ SOFTENING 92,483 123,042 30,559
PUERPERAL STATE - - — — — — — — — ] 5,515 15, 423 9,908
EXTERNAL CAUSES _ _ . _ _ _ _ _ _ | 89,054 92,043 2,989
ORGANIC HEART DISEASE . _ _ _ __|| 241,732 181,308 60,424
CANCER _ _ _ _ _ _ . _ . 152,357 101, 266 51,091
DIABETES _ . _ _ . _ _ _ __ _ _] 31, 624 16,419 15,208
ALL OTHER CAUSES — —  _ _ — _  __ _] 396,679 832,716 436,037
Fig. 2




CHANCES PER 1000 OF EVENTUALLY OYING

FROM SPEGIFIED DISEASES OR CONDITIONS
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PERCENT DISTRIBUTION
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TOTAL POPULATION BY AGE
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RANK & DEATH RATES FROM TEN LEADING CAUSES
IN 1938 COMPARED WITH THE SAME CAUSES 1900
UNITED STATES

50
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T ii
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INVALIDS PER 1L,OOO POPULATION ACCORDING TO AGE
NATIONAL HEALTH SURVEY, 1935-1936
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MORTALITY FROM CANCER BY SITE
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AGE-ADJUSTED DEATH RATES PER 100,000 FROM TOTAL
8& SEPARATE CHRONIC CARDIOVASCULAR-RENAL DISEASES
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PRINCIPAL CARDIOVASCULAR-RENAL DISEASES
ANNUAL DEATH RATES FOR WHITE PERSONS BY SEX AND AGE
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BIRTH RATES 8 DEATH RATES IN THE UNITED STATES
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VASCULAR SYSTEM



The various changes attending the process of aging include
processes which manifest themselves in the vascular systems In
fact, the majority of compleints offered by individuels over 65
years of age are referable to the disorders of the cardiovascular
system, the nervous system, the digestive tract, and the locomotor

apparatus.

It has been said that "man is as old as his arteries™., ¥o
doubt there is some truth in it, for there is hardly sanother
system that shows the transition from the ascending to the de~

scending pericd of life as pleinly as the vascular system.

In discussing the “normal™ Cardiovascular system there ime
mediately appears a legion of contradictatory informetion. It
will be shown the effects of arteriosclerosis must be omitted and
only the heart that is relatively unaffected by disease considered,
Methods of evaluestion and collection of figures vary greatlye. As
far as possible all doubtful and incomplete data has been dis=
carded in the following discussion and there is presented only
that information which will help to give a clearer pleture of the

aging system,

It has been shown that a child at its' birth will have L5
chances in 100 of dying because of cardiovascular disease; a man
at the age of %0 will have 53 chances out of 100; and, if a man
reaches the ege of 60 years, his chances of dying from this dis~-

ease are 60 out of 100, Vascular disease in a hypertensive

(38)



individual will produce cardiasc failure due to coronary occlusion

in 60 percent of the cases, ( &0)

However, heaert disease maintsins as high & place on the list
of killers in cld age es it does because of the comparative easze
in diagnosis. The moderr instruments of cardiology make the dliag=
rosis much easier than before. The fact that heart disease, of one
form or ancther, is least open to criticism in the abscence of a
definite diagnosis influences to some extent the available statise
tical information, Figures compiled from autopsy reports by
Mueller-Dehman (122) eand by Aschoff ( 7 ) show a mortality rate
of less than L1 percent as compared with official mortality statis~

tics which show a rate of 60 percent from cardiovascular disesse.

(39)



HEART

ANATOMICAL CHANGES
Weight

The absolute weight of the heart diminishes with age although
the ration of heart weight to bodgy weight increasese. ( 18) The
formula of age plus three times the body weight plus 100 equals
the heat weight has been used by some to indicate the normal weight
of the heart in the senile patient. If the weight is 77 grams or

more then the heart is considered to be hypertrophied.
Position

The position of the heart is changed somewhat, It is more
lateral arc¢ there is a shifting upwerds and to the left of the left
ventricle. (2) Upon z-ray examinaticn tkere is noted an incresse
ir the size of the left ventricle end e widening of the esortic
archa,

Gross Changes

The pericardium tends to become opaque, particularly over the
surface of the base of the right ventricle, The apicle portion of
the left ventricle decreases in size, Subpericardical fat tends
to increase slong the grooves of the ccronary vessels, especially
in the auriculeo=ventricular grcoove at the base of the right suricle,
The valves become more rigid because of an increase in fibrous

tissue and from the depositicn of fats and calciume ( 189

(Lo)



There may also be calecification of the annulus fibrosae The
sinuses of Valsalve become deeper. Even without inflermatory
attacks the papillary muscles tend to be thicke The portion
of the left ventricle at the spex atrophies so that the infra=

papillary spece becomes smaller. {25)

Microseopic

The striated muscle fibers undergo important changes although
they are not reduced in number, (18 ) The individual cells
bewccmo modified, coalesce and form a syncytiumes The striation of
the ruscle gradually diseppears, especially around the nuclei. The
size of the indiwidual fibers decreases ir later years. Pigment,
lipochrome in rnsture, bepins to be leid down at the poles of the
nuclei in the earlier decades, inoreasing continuously in amcount
aftorward, Older hearts, exhibits this appearance, to which the
term brown atrophy is applied, ss a result of decrease in the

cen=centration of water,

The microscopic changes of involution sre fewer mitoses, a=
trophy of cells, cnrdensation of the chromatin of the nucleus,
nuclear pyknosis, vacuolation and karwvolsis, and lipoid deposition
in the cytoplasm may be observed, These changes are most marked

where the blood supply is insufficient.

An increase in elastic tissue fibers msinly in the auricles have

been observed, The amount of elestic tissue varies so much

(41)



with age and is so characterietic that, in normal hearts,

(198 )it may be possible to arrive at an estimate cf age in

terms of the amount presents
Physiological Chenges
E‘KQGE

Certair changes are known to ocour with sufficient freguencyin
the aged in the absence of other manifestations of cardliac disease to

be regarded as normal, (60)

The most frequent of these changes in the electrocardiogram
of the aged is e shift to the left, Thie has been ohserved in

well over 5C percent of older patients., As assoclated but less

frequent finding is a prominent q s wave in Lead 3, and an inverted

T3+ These changes are probably derived fror the more transverse

positlion of the heart secondary to the flattening of the diaphragme

Extra systoles occur in about a third ¢f elderly patients and, sas
in younger groups, they constitute the usual electrocardio-grsphic
arrhythmia’se Those of ventricular origin are about twiceas common
in occurrence as those of auricular origin. They assume patholcgical
significarce when frequent or they show coupling or cther rhythmic

changes occur or multiple foci of origir develop. (18)

In one study of patients with clinically normal cardiovaes=-cular

systems over 70 years of age there was founds: (52)

(L2)



Axis deviatiorn

Right =e=acwe= 0

Normal =ee---- 38%

Voltage of major deflections

Abnormally low ==-= 377

Normal ee-weccceeae 637
Bradycardia ee--e-e 137

Tachycardia =eeamee 1%

Ectopic beets

Auricular -... 5%

Ventricular -« 15%

A+ Vo conduction deflection
Left bundle brench block 6%

Right bundle branch blask 0

Intermediate forms 6%
#3" Type 8%
Arboration L

Inversion or sbnormal denression of T waves

Lead I 19%
Lead I II . 2
Lead T II III 7
Lead IV 5%

Presence of § wave in IV 18%

(L3)



Heart Sounds

Hesrt sounds are often normally decreased due to the general
decrease in myoeardisl tome. There are systolic murmurs that are
normal, The most common is the pulmonary systclie murmur which
varies greatly with different phases of respiretion, being maximal
in full expiratiome A systolic wurmur at the sortic area may be
explained by the change in the position of the aorta when the heart
moves more horigontslly in leter life. Thig is a psrtial explaw

ration for the pulmoric murmur. Cardio-respiratory murmurs heard

best over the apex vary with the respiratory cycle and is blamedon

the disvlacement of air in the lungs,

(LL)



ARTERIOSCLEROSIS

Arteriosclerosis is defined as a chronic disturbance of the
vessels which is manifest by deposits of the most varied kinds in
the vascular walls and which becomes irrewerssble on reaching itst
climas in vessels impaired by changes attending the process of
aging with resulting deformetion of the lumen and brittleness of

the vascular walls.

No single sign has been connected with old age more than
arteriosclerosis, It has been found in 95 percent of males ard 85

percent in females past the age of 70 years in the United States.
The problem arises; then; as to whether arteriosclere=csis and all
itst effects are rormal in old age or should be called a disease

processe (60)

When this question was presented to Aschoff, his reply was
indeed emphatic. "Are we justified in counting arteriosclerosis
among the changes attending the precess of aging? Does the dew
cription of the changes with age fully cover the term arterio=
sclerosis ? Most certainly it does not} The mere aging of the
vessels results in distension and dilatation and consequently in
increasing tortuoegity. These conditions may be described as
"infirmities"™ of old age. But mere aging never results in dee

formation of the vascular walls.* (6)

Other writers however just as avidly cry that it is a

(45)



normal physiological process, (182) What then shall we use to
judge what is normal or pathological. This is a most difficult
task and impossible if an iron clad rule is sought, There are

too many variables in the human system to include them under ore

rigid rule,

We cannot declare the average as normel, nor can we say
majority makes it nermal., It is obvious under this rule that
if 95 percent of people have colds then the cold is normal,
Obviously this is not trve, The safest methcd of determining
what this elusive word denotes is by using these criterias the
process must be orderly and progressive, it mmst fall with a
narrow statistical range, it must be predicteble, and it must run
a cocurse which cen be modified by never reversed, Disease has a
cause which has the effect of changing the expected course, The
effects of disease are not in accord with other changes in the

bOdY.

If the process were orderly and progressive, it should be
less common than it is before the age of 50 and the perceﬁtage
should rise more rapidlv after 50 years of age. Furthermore,
lesions due to senility would be more likely to be diffuse inw
stend of patohy as the lesions usually are in arteriosclercsis
even in the same vessels., The changes which are definitely

traceable to aging are of a diffuse nature.

Arteriosclerosis is not orderly. In ecarctation of the

(L6)



of the aorta there is marked sclerosis proximal to the lesion and
little or no sclerosis distal to the atenosis. Sclerosis

of the pulmonary arteries is far less commor than in sclerosis of
the systemic arteries and even when it is present there is almost
invariably some process, such as mitral stenosis or ex= tensive
pulmonary disease, that has caused increased pressure

ir the pulmonary circulation, Sclerosis is found more frequently
in the heart, brain and kidneys and is correlated to a large ex=
tent with 2 history of nephritis, rheumatic fever or some other

acute infectious disease.

It does not appear with some degree of regularity among
all people regardless of sex, race, occupation or ages It should
be emphasized that even in ripe old age well marked
arterio=sclerotic lesions need not necessarily be present in the
blood vesselss This observation as well as the fact that in some
in=- dividuals the disease occurs early in life, long before
senile changes have set in, shows clearly that old age alcne is
not the most essential causative factor. Arteriosclerosis is by
no means universal, Using the figure of 1 to denote the
percentage of cases of arteriosclerosis in the United States,

Japan's figure is

56 and Sweden's is 1,12, It has been shown {}98) that negroes
have arteriosclerosis much less than whites and that those in the
United States have more than the native negroes. Even among the
urban and rural negroes there is a difference in incidence. Women

show less evidence of it than men,

(L7)



The changes due to arteriosclerosis are not predictable.
Persons with extensive ™hardening of the arteries™ may live
be=yond the expected number of years and those with only a
slight degree of arteriosclerosis may die younge Even with this
same degree and distribution of the arterial change, the
cliniecal

symptomatelogy varies greatly,

Of course there are changes in the arterial wall with old
age. These will be described but they are by no means arterice-
eclerotic, Age, it must be concluded, is a oredisposing factor
in arteriosclerosis but of little importance, if any, in the

causation of this disease,

(48)



BLOOD VESSELS

Anatomical Changes

In the early forties a pregressive loss of elasticity begins to
take place in the vessels, and above all in the aorta, which
ha¢ not made itself felt until thens (189) From the histologiesal
point of view it manifests itself by incipiert changes. in the
structure of the aortic wall and more especielly by an increase in

its' connective tissue framework. This is most pronounced in the

interns of the aorta, where the characteristic relation betwsen

abundant elastic and comparatively scanty conrective tissue undere
goes a progressive change in favor of the latters At the same
time, however, there is also a quantitative increase in the elastie
tissue of the interna. This is especially pronounced in vessels
like the radial artery. In such vessels there is a splitting up
of the marginal elastic tissue between the interna and the media
rather than a connective tissue proliferatione Increases of the
elastic and connective tissue framework are more or less

conspicm~uous also in the media,

All these processes taking place in the aging vascular system
have one common feature inasmich as they result in hardening and
thickening of the walls of the vessels, This would necessarily
bring ebout & narrowing of the lumen if it were not for a second
process equally characteristic of aging vessels, namely the stretchw=
ing of their walls, in both trensverse and longitudinal directions.
(6)

(L9)



This is linked with dilatation of the lumina and procgressive
tortuosity of all vessels belonging to the arterial system. Wo
doubt its causes are to be found in changes in the histologie
structures alreedy referred to, This condition can be demon=-
strated most easily in the aorta. Whereas in the prime of life
the root of the aorta generally has a circumference of about 50 mm
s, this inereases to 70-80 mm. or ewven more in the course of
advancing ages This holds true also for the thoracic and the
abdominal sortas, which exhibits an increase of 15 and 10 mm.,

respectively, anproximately in the same provortion, even though

the absolute figures are smaller, (18} Owing to this gernersl
process of senile dilatation, the vessels of the arterial system
not only become too wide, but &lsn too long, so that they no
longer fit into the usual chsnnels, but are constresined to take

a tortuovs coursse, 1A%t the seme time their elasticity becomes
measurably diminisheds Because of the increasing elastic
re-sistance of their walls the vessels like the aorta will streteh
loese and less easily in longitudinel and transverse directions.
The elasticity being no longer adequsta. a vessel once it has been
distended csnnot regain its original size so that dilatation be=

comes progressive,
Coronary Arteries

The coronary erteries present an interesting picture. The
ramis descendens anterior shows maturing five to ten years earlier

than the posterior branch. Even in the single branch changes take

(50)



place at different times in different places, For instance, the
point about 1 em. from the origin of the anterior branch shows

caleification and ultimately constrietion and thrombosis more than

any other area., [ 87)

During iafency there is a relative equality in the thickness
of muscle of the right and left ventricles, but as the child de=~
velops and becomes active, the muscles of the left ventricle
develop more than those of the righte. To‘supply this increased
musculature, there has to be an increased blood flow. While the
child has straight coronaries and lack of anastomosis, as the in=
dividual becomes older, the arteries become tortuous and
anasto~matic channels develsp, In old age there is a marked
increase in the vascularity of the heart due to this increase in
anastomatic channels and an increase in diamster up to two and a

half times,

(58)

Cerebral Arteries

With advancing age numerous alterations begin to occur in all
layers of the cerebral arteriess One of the first structures to
show change is the internsl elastic lamina. It begins to showaress
of reduplicetion as early as the fourth decades This resultsin a
psendo~reduplization not to be confused with the true
multipli~cation eecuring ir the fifth snd sixth decade. It also
loses its ability to stain normally and appsars patchy and
indistinct, Once in a while some segments of the lamina appear

swollen and extend

(51)



into the media. The thickened pale staining membranes, instead of
appearing as uniform structures, are split not only into longitue

dinal hranches but also into transverse fragments, (10)

A complete reduction in the quantity of the elastic and
mus=cular elemants occurs in the media, The fibresis of the media
which follows mekes it impossible to differentiate it from the
adventiciae This change is followed by the loss of outline and

hyalinizations

The extreme fibrosis and hyalinization of the vessel elements
often fray the arterial wall and weaken it to such an extent that
the erythrocytes break through and escape from the lumen to the

peri-vascular spaces,
The smaller the vessel, the earlier the change is seen.

The histological picture shows increasing elastification of the
media, elastic hyperplastie chenges in the intima, fussion of the
two layers, strophy of the smooth muscle elements and develop=~ment
of irregular patches of connective tissue. Examples of these
changes are found in the posterior papillary muscle of the left
ventricle first; next in the interventricular septum, left ventri-

cle and vulmonary conus, and last in the aurisles,

(52)



Physinlogical Changes

Blood pressure has undergone much discussion and the present
conception is more coneervative than previously advocated. 1In the
past a rule of one hundred plus the age in years (153) or anything
under 110 mm, Hg. have been called normal, Now 120 mm, Fge is conw
sidered the average of normal. This is of course taken under basal

conditions,

In averaging the blood pressure for the group many factors have
led to errors The inelusion of hypertensive patients, lack of
standardization of methods, sele¢tion of en unrepresentative group,
negligence of obtaining a basal level by eliminating factors which
tend to elevate the blood vressure end taking of the aversge, not

the model, all tend to give an erroneous pictures

It 1s generally conceded that patients with blood pressures
over 140/90 are definitely in the hyperternsive group, so
eliminatwing these and obfainirg as representative group as possible
condie tions will give us a more clear pictures It was found (150)
80.) percent of all men snd 71,1 percent of all women had blood

pressures under 130 mm. of Hgz.

Systolic blood pressure iu the 60 plus year age groupe

Systolic pressure under 130 &0=84 70=7L  75-79
Male Tse 6647
8044 Female 6646
71.1

(53)



Diastolic pressure under 80
Male 797  B85.7  88.9 82
Femal 6805 BOQ 100, 100,

e
Added to the factor of the ™normal®™ blocd pressure in this

group is the fastor of arteriosclerosis which is present in 95
percent males and 85 percent of females, Thus it can be said that
there is ne¢ rise in blood pressure in the "ncrmal®™ group but a rise

is found in those prehypertensive people.

Hypotension is neither a disease nor a disease entity; it isen
ideal blood pressure level, in the absence of other findings,This
is true of pressures that occasionally dip to the level of 80
systolic and 50 diastolic. The commonly deesribed symptoms of the
disease hypotension car be ascribed with equal statistical accuracy

to any level of blood pressure,

The dally and yearly variation of rormal blood pressure show
proportionately greater and more erratic yearly variations. A
blood pressure history of over 120 systolic and 80 diastoliec overa
ten year span is pathologie, and is a slmcst infallible sign of
incipient hypertension, Even transient elevations of blood
pres=sure should not be ignored but suspected of a further and more

frequent and possible permanent rise,

High blood pressure is a long term disease having its beginening at

an early age. It is not a disesase that suddenly merges

(5L)



with middle ages Slightly more than LO percent of the adult
population is either actually or incipiently hypertensive, The

mortality rate rises with the systolic or diastolic pressure.

Venous pressure is within normal range in the agede ( 32)The
circulation time, as measured with the florescence and ¢yanids
method, shows s definite trend toward slower rates with increasing
ages. On the other hand the velocity of blood flow through the
lungs shows no constant relation to the aging of the patient.

Studies of the pulse wave velocity of the raiial artery and the
aorta show an increase with age. (LO) This is associated with a

decrease in elasticity which may be halved at the age of sixty.

The blood volume is somewhat decreased in the older patients.

The pulse rate generally increases in persons over sixty=five
years of age. The difference is small so that even at eighty
there is a difference of less than eight beats per minute., The
rhythm of the heart tends to become more irregular with advancing
years. Premature contractions and brief periods of auricular

fibrillation are the most observed changes. The minute cardiac
output shows no change in old age but with it is a 9.3 percent

decrease in oxygen consumptione (LO )

(55)



CHANGES IN THE BLOOD

The cellular types in the bone marrow ars about the same in
the aged as in the middle aged group. There is greater variation
in the blood platelet level hut the variaticn is within normal

levels. The ability to recover from loss of blood or blood ele=

ments is much slower than seen in the younger age groupe. {(147)

The opsonic index of the serum and the phagocytic activity of
the white blood cells have been reported to e disminished in
amount. The sedimentation rate is accelerated, more markedly in

aged women, (111)

Antisera production of different ages differs in qualitye Sera
of the same titer may have qualitative changes which allow the two

(young and old) to aet differentlyvs(15&16)

In a two year study it was found there was a gradual

lower=ing of the glvcose tolerance. In 57 percent of people over

sixtya glucose tolerance test showed either a delayed return to
normal or a mild disbetic curve, (76 ) Although there is a very
little difference in blood fasting levels the kidney threshold

riges from 180 to 210 mgm. percent,

The cholesterol level in the blood has been debated, but it
seems to be, on the average, about 215 mgm. percent. The femsale

average, 237 mgm. percent, is higher than the male, 196 mgme. per

(56)



cent, throughout old age,

In the eighth and ninth decade there

isa drop in both sexes of from 30 = LO mgm. percent. (91 )

Hemoglnbin

Red Blood Cells
Hematocrit

R.B.C., Dismeter
Leukocytes

Bond Neutrophiles
Segmented Weutrophiles
Bosinophiles
Basophiles
Lymphoeytes
Monoecytes
Specific Gravity
Lectic Acid

Calcivm

Oxygen carrying powsr

Volume Index
Color Tndex
Packed Cell Volume
Mear. Corpe. Volume

Mean Corpe Hemoglobin

Aversge Male
12,9 grams Xb, 13.1%

1.,580,000 Gr, per L,610,000

cimm,

L1 L% Li.7%

Te5
TiodNOTper cu mm.
LA
60%
2.8%
1l. %
27.5%

She %
¥

Female
12,5
4,460,000
LoJ;%

1,054 (1.056 = normal st 30=50 yrs.)

16 mgm per 100 cc

347 = 10 mzm per 100 cce

0 donBifered "B a0y MOIBHE 53 co

1.02

o9

Lhi,2
9747

2845

P

Mean. Corp. Hemoglobin Concentration % 29 .6

(57

+88

«88
2647
90.
28.8
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Seturation Index
Reticulocyte Count %
Hemolysis starts at

Hemolysis completed at

(9 &£112)

(58)

58

53
ohi5

1,
4
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RESPIRATORY SYSTEM

In dealing with respiratory system in olec age, it must be
remembered that the lungs are no longer young, end that they
exhibit marked functional and anotomicael digressionse More or
less advanced pulmonary changes are discernable at almost every
geriatric necropsye The lung is light, diminished in substance,
incompletely collapsed, snd poorly elastice Its! dimersions are
absolutely increased if the gersral body weight is unimpaired, or
relatively increased with overlapping of the heart and lowereing
of pulmonary bases if the visera are reduced by cachecticdisease

or by senile atrophye

The primary pulmonary changes are: {8} loss of functicnal
tissues, (b) the reduction of breathing surface by confluence of
alveoli, (c¢) reduction of capillary volume by destruction of
intervening elveclar walls in the formaticn of larger confluent
elveoli, (d) decrease in the number of elastic fibers and im=
rairment of their elasticity with consequent dimination of the

retractive or expiratory forces of the lungs,

In addition to changes in the lungs, modifications appearin
the bones, joints end mvscles of the thoracic cage which are
associated with deviations in the shape of the chest, There is
lessened mobility of the thoracic wall due in part to a weakening

of the intercostal muscles, a decrease in thre range of motion in

the coste-vertebral joints, snd especially to a stiffening of the

(59)



attachments of the ribs. The water content of the cestal cartws
ilages decreases with age and the calcium content increasess
Wherees only 125 milligrams percent of dry material is found in

the second decade, there is 61Tmilligrems percent in the fifth

decade and 1399 in the seventh, (L8) Besider this greater
rigidity of the thoracic wall there is the effect of lack of
exercise and of indelent habits in the elderly which would tend to
reduce the ability to engage in vigorous and ample respiratory

movements lasting a long period of time.

The broad chests and short lungs of the pykmic and athletic
types usually present a picture of a sc called ™barrel chest™,It
is characterized by enhanced volume, enlargement of the di=~
ameters at the base, and depreesion of the diaphragme Iu these
types the effect of the enlargement of the lower thoracie
di-areters is aggravated by a hulky fat omentum and e thick

abdominal wall which handicsp diaphragmatic depression.

The chest of the asthenic person is often periform in cld age
brought about by ean increase in volume of the upver half of the
cheste The length of the lungs checks the sfficiency of the
diaphregme The diaphragm is accordingly depressed, and as it
sinks, its dome is proportionately flattened. 4s a matter of
fact, the hase of the thorax becomes smaller when the diaphragm,
row without its dome, contracts. Anchored <o the chest walls the

edges of the diaphragm then tend tc approach the center of the

(60)



flat disphragmatic sheet, As the walls converge the base of the
chest decreases in size. Since the base of the chest is thus im=
robilized, the upper portion is the only portion in whicn adeguate

expension occursa

In the anteroposterior plane, extended space for expension in
tre upper part of the chest is made available by the hunching of
back (kyphosis) and by the raising of the sternums The lateral
diameter is enlarged by elevation of the upper ribs which become

more or less horizontal,

The degree of calcification of the costal cartilages, a con-
dition often seen in senile persons, is another determining skelew
tal factor. Calcified cartilage no 16nger retains the elastieity
of normal cartilage, and calcification may be so far advanced as tec
produce complete rigidity or fixation of the chest. Hyper=throphy
of the accessory muscles of respiration such as those in the neck
and at the sides of the chest, calls attention to the decrease in
funetional capacitye Although atrophy and degener-ation of the
muscles of the diaphragm are ccmmonly present they are, of course,

not clinically demonstrable,

Among the results of the changes in the chest and lungs aresg
(a) & limitation of respiratory movements, (b) a tendency for the
chest to assume the inspiratory position, even at rest, (c) a
noticeable diminution of vital capacity, (d) an increase in the

amount of dead air space. These factore, added to the reduction

(61)



of alveolar and capillary surface, provide ample grounds for the
inability of the breathing apparatus to respond, to increased dew
mands upon it with resulting incomplete oxygenation of the blood
passing through the lungs. The enhanced resistance in the pulmo-
nary circuit is a further consequence of the fewer pulmonary
capillaries, of the lesser flow of blood through the lungs in in-
spiration than in expiration, and the curtailment of respiratory

movements with a resultant depreciation of wvenous suction.
Decrease of Vital Capacity with Age! (1l4)
Age Lo L5 50 55 é0 65 70 75 80 85 90

% of Normal 79 80 75 75 T2.Ji 70.6 7042 6942 68.8 68.1 62

(62)



NERVOUS SYSTEM



NERVOUS SYSTEM

No field of medicine has felt the impact of geriatrics more
then psychiatry., This impact has made itself felt in the great
increase in the number of patients admitted to the state hospitals,
an increese for which the facilities for care and treetment as well
as study are entirely inadequate. From 1923 to 1945 there was a
150 percent increase in sdmissions of persons aged 60 or over to
state hospitals, and a 116 percent increase in resident patientsof

the same age group. (133)

Mental Cheaneces

Importance

A dynemic duslism sets in when physical strength decreases
with age snd mentality remains strong, for old age does not always
sigrify serility. During senescence the creative impulse may conw
tinue to exist, and frequently even surpasses that of earlier
years. The gifted and intellectual personalities show a relatively
slower degeneration with the onset of old age. Strong will and e
capacity for making important and far reeching decisions are, like
creative talent and lively sexual appetites, ~ften undiminished by
ages Generals of advanced years have carried their armies to
victory against heavy odds. Matters of national end international

impertance are usually entrusted to elder statesmen,

So many individuals have made outstanding contributions in

o ad P o e ™
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advancing years that it sesms reasoneble to conclude that a life-
tire spent ir activity, crestion and self development need never
cease to be fruitful if health is present. ¥en working in science
enjoy a mentel stimulation which increasing experience can only
augment, In the chosen group age evolves wisdom, compassion, under=
standing and objectivity. On these qualities mast the administration
of justice depend, thus it is ne rare chance thet the high courts of
the lznd are treditionally conducted bv men ¢f sdwanced age. Despite
the apparent mental vigor disnlayed by such persons to the last,
necropsy sometimes reveals low weizht and an astonishing amount of

brain deterioration and atrophic change,
Motor Ability

The measuremsat of the corrslation betwseen motor sbility and
age gives one indext to activity in work, competence, and recrse=
tional adjustment in maturitye. Decrement is greatest in the less
pracbiced activities and in strength and quizkness, It is least in
the more experienced funoctions. Habits established through exer=
zise, although sometimes spoken of a&s associated with the rigidity
of the o0ld age, have thus their favorable aspect in the better
maintenance of ezperienced effort. (310) In complex manual ac~
tivities, the charscteristis speed or dexterity loss regularly
appears as age advances, There is graduel slackening in speed fronm
the twenties to the sixties, with a sharp declinre in rate

thersafter, Practice and experience contribute to speed of per=
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formances The person with mechanical training maintains adult
speed rate into late maturity, The speed loss in men is gradual
from decede to decade and is twice that of women. Womens loss is
slower in the forties and fifties, but rapidly declines there-
sfter,

Intelligence

The results from intelligence tests by many investigators
give rether adequate evidence of: (1) score decline from young
adulthood to old age; (2) greater decrement of the speed versus

the "power™ of intelligence; (3) better pressrvation with age of

verbal as compared to the mathematical and maaual functions; (L)

wide individual differences in score at every age. The peak is
reached in the late teens and early twenties., Until the middle

forties the score is about the same, but then declines with inw

creasing rapidity, A person with a mental sge of nineteen at

forty years will have one of about the level of seventeene The
average decade scorss of men and women are geuerally about equal
whatever test is used, and they describe approximately the same
decrement curve. Informetion test of intelllgence shows

incre~maut rather than decrement up to the late forties, with a

decline after the age of fifty. (196)
Learning Ability

There s a decrease in learning ebility with age but no one

is ever toc old to learns The measured rate of learning follows
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the characteristic parsbolic curve of rapid rise in childhood and
youth to a young adult peak, with a slow decline thereafter to late
age. Adults in the ferties leern approximately 8% to 95 percent as
efficiently as twenty yser olds. Whatever his age, the learning
individual improves with trairing in every tvpe of exercise,
Learn=ing ability is closely correlated with native ability,

practice and repetition.

Individuel, socisl snd cultural attitudes and irterests
dif-ferentiating the sexes show little age change for women in
adulte hood, while & marked trend inclines the men' s decade scores
grad=ually teward the women's mean. This tendency, elthough
persistant from early to late age, never obscures the sex

difference.
Eticlogy

(Other then yurely neurogenic)

With age, responsibilities increese ané¢ may greatly colcr the
older outloock on life. Insescurity develcos when confidence in his
body, or in his earning power or social desirability ie shaken.This
insecurity leads to a need for self-protection, 2 readiness to
defend what he has schieved, csution and frejuently indecision.
These reactions are recognized in rany of our social attituwdes such
as seniority rule ard the policies of goverament. With this
psycho=logical development i: considered it is not surprising to
find sooften irritability, anger, enxiety, and rssentment, emotions
which irterfere in social adjustment and have an undesirsble
Fhysiolegical
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influence,

Another expression of aging is the difference in emotional
attitude towards the past and the future, Trere may be a tenderncy
to remember the lost opportunities cf youth and the failure to do

Justice to what one has gained from an active life, The desire tn

obtain what has been missed may lead to ill-considered adventures.
The attitnde toward death gradually becomes wmore philcsophicale
Death bescomes accepted, but anxiety arises in conneetion with the
responsibilities involved, Loneliness may become an important
fastor in the life of the unmarried person and in that of many
mothers whose children have grown out of the home. A narrowing of
interests and a tendency to more aversiocns snd to intoleraunce make

a social recorientation difficult.

With the increasinrg diffieunlty in making rapid adjustments,
in carrying ovt fine movements, in remembering details, comes a
tend-eney to feel insecure and uncertaine. This may be compensated
for by development cf that judgement and wisdow which is so much
velued by some of the more pregressive empleyers in their colder
employees. It may, nr the other hand, result in an increasing
timidity arnd hesitation with related worry end anxiety over ths

gedurity of the

One need only mention, in addition to the loss of friends and
eronies, the realizstion that the physical and mental powers may be

flegging and will continue to fail and the increasing sense ¢f
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loneliress, %o realize that many of the many influences at work in

the aging person to be sought in the mental realme The attitude of
the family may constitute a threet, Jjust as it may a supports
Children are often inconsiderete of the feelings of clder people and
unduly resentful of env edvice. The feeling of not being wanted
threatens the integrity and security of the mging indi vidual. Our
society in general tends to undervalue old age., It has come about
thet the term senile is almost a term of derrogation rather than

merely sn adjective “old",
Symptoms of Decline

Of the many physiclogical changes occuring during the period
of senile involution, the aging mind presents the sreatest vagari=

tiese

Usually the first sign of mental impairment noted is impaired
mexecry, forgetfulness of names snd haziness of events and their
sequence. (13l) Howswer, much earlier signs of mental
impairment, though seldom noticed, sre a general slowing down of
all mentelprocesses and rapid brain fatigue., The person speaks
more slowlyeHFe must make a conscious effort to recall even stand
circumstances and fit them intc problems of the immediate present,
Another
frequent sign of mental impsirment is lescenedi ettention, while

prolonged ettention brings on rapid brain fatigue.

The layman frequently apesks of the wonderful memory of some
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0ld person who recalls events of his early life, but a study of the
mentality of such a person would show that he cannot recall recent
evente, This is2 not due to impaired memory as much es to lessened
attention and weakened visual and auditory impressions, due probably
to anatcmicel change. The lessened attention may be natures prcvie
gion to prevent mental fatigue, the same as is found in those who

fall esleep during an interesting sermon or play.

Among the vagarities of the aging mind are obsessions,
Aelu=sions, morbid fasrs, and tenacious retention of antiquated

ideas or customs,

Another early indisaetion of the mental changes in the process
of aging is inability to sdapt and adopt oneself to new concepts of
modesty and morality, The aging rind cannot readily accept the
okanging concepts of morelity, birth control, unconventionel social
relationships, deviations from the golden rule and the ten
comnande~ments, which are generally acceéted as necessary under

modern conditions of life,

The most bizarre of the vagaries of the aging mind occur in the
realm of imagination. The novelist empleys his imagination
deliterately to create the pen pictures of the supposed events he
describes. In the aging mind such pictures arise unbidden and often
with the vividness of reality. The individual knows that they are

figments of the imagination and tries to disvel them by

interposing real, serious problems or resorting to other mental
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diversions. Aging persons do not like to speak of what they can
recognize as silly notiomns, and only tactful gquestioning will elicit
these silly notions, day dreams or whatever the individual chooses to
call his unwelcome thought. However, if it is a pleasant picture that
he has created he will consciously elabcrate it, and may act upron it

even though knowing it is only fantasy.

Women have bizarre imaginations but it is much more difficult to
dig them out., The fema le climacteric creates a much greater change
in the personality of the individual than the change in the male who
passes through a similar stage. In the male the seminsgl vesicles fill
more slowly, libido and potentia wane gradually theemotions of love
which are found are weakened and may have dise
eppeared eutirely, In the female the much more rapid and profound
changes wrought during the menopause are reflected in her changed
mentelity, intelleot, emotions and will, While the eging mind
per-mits wide diversions and verietions in the intellect, the changes
in the emotional sphere are in degree rather than in kinde. The
emotions are blunted, but the exhibitions of the emotions are
pro=nounced. The individuals become more demonstrative, yet the
emotion itself, love, hate, fear, grief, joy, etc. is shallow and soon

passes eway and is forgotten,

There may arise in the aging mind odd variations of the emotions,
odd likes and dislikes, loves ard hates, joys and griefs, hopes and
fears, abnormal sttachments, over reaction or fixation of emotion are

seen iv every cese of older patients,
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The will is the leest affected of the mental functions of the
aging mind. Aging people become more stubborn, adhere more to ob=
sclete or preconceived notiens, and are less susceptible to reason=
able argument, Occasionally one will accept new ideas from one

person aftsr rejecting the same idea from anothere. (123)
Mental Change and Arteriosclerosis

There is a gocd deal of confusion abou*’ the inscidence and
im~portance of psychoses of senile cerebral arteriosclerosisz end

psychosis,
Opinions of Various Autlors

Numerically the largest group of mental disorders of later
maturity is that of psychosis with cerebral arteriosclerosis,
Tre distinetion between these and senile psychosis is perhaps ina

large part academic. The prodromal signs are similer and they

tend to occur in persons of 55, however, the senile group is

likely to develop a decade or more latere. (135)

Senile dementia, which is more frequent in women then men,
usually comes after the ege of 70, while dementia due to cerebral
arteriosclerosis is mors frequert in men and occurs after the age
of €5. Arteriosclerotic dementia, as a rule, follow cerebral
accidents, especially cerebral thrombosis. There is no sharp
dieviding line between mental change and senile dementia, one

being anormal physiologic condition, the other pathclogice. (1%6)
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The only condition with which serile dementia may be confused
with is cerebral arteriosclerosis. For many reasons, anatomical
and pathological, as well as clinical, it is important to effect
such a cliniesl differentiation and it shoulé not prove too
diffiecult., The age of onset in the senile group averages 75

yeers and in the arteriosclerosis group &6 years, (71)

Robinsor: { 151) mekes the claim that senile dementis and ar-
teriosclerosis are not the common mental disorders in persons over

60s The common disorders and primary toxic delirious reactions and

agitative depressive psychosis superseded them in frequency.
Irese conditions can be cured readily by the medern methods at our

disposal,
A Few Points in Favor of Differentiation

It is not within the secpe of this paper to go into detailed

discussion on this point nor is it appropriate to come to & defi-
nite conclusion in face of the wide spread c¢isagreement, Thererlas,
however, been & tendency in recent yeers to throw into the

arteriosclerotic grcup more cacss than was formerly the practice,

and in general it may he said that where evidence of arterioscler=
oeis, particularly with focal lesions, is prominent, the diagnosis

of senile psychosis is usually not made.

It is a fairly common experience to find patients who have a fairly

advanced degree of arteriosclerosis, perhaps even demonstra=
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ble as affecting the vessels of the brain, yet who show
extra=ordinarily little mental impairment, (13% This is true in a

good many cases. In fact, one of the things which the .studies of the
pathelogists have shown has been that the nature and the ex=tent of
the cersbral lesions are far from indicating the nature of severity
of the impairment of the ability of the patient to adjusta
situation. The well integrated individual may continue to make en
effective adjustment in spite of serious lesions. On the other hand,

the person whe has shown umisual traits such as suspiciousenress,
miserliness, seclusiveness, or a tendency to become depressed upon
slightest provocation, may show an exaggerstior of these trendswhen

relatively little damage has been done to the brain.

Many persons pass through the earlier part of the so-called
arteriosclerotic period with reletively little damage anc some very
old persons do show extrsordinary elesticity of the blood vesselseIn

the aging person, particularly the one whe hes passed the age of

7C, one may look for evidences of dotage.

In a number of seriss of autopsjes it has been found that 20
percent of men and 85 percent of women over 60 years of age had
artericsclerosises These stetistics confirm the concept that patho=-

logicel conditions are not the only factor in the dementia of old

eges It is certain that 90 percent nf the men and 85 percent of

the women over 60 are not ufflicted with mental symptoms. (1G5 )If

the mental symptoms shown by the patients were on a patholagical

(73)



basis alone then attempts to cure would he useless, yet, eccording

to various authors, from 2l percent to 66 percent made enocugh

pro=gress to be sent home with only 2 percent to 12 percent
remissions, This percentage must be corsidered in the light of the
usuel number of curas at any age and the fact thet any

manifestation of person-

elity change is harder to treat in the aged. (51)
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NETROLOGY

Arngatomical Chrang=e

«Praine

There is an increase in the skull thickness and the brain
shows atrocvhy hoth microscopicaelly ard macrcscopieally. The bones
of the skull usually thicken uniformly but there may be senile
atrophy of the narietal bones. This is inde«#d 4 rare condition
but seen often enough to warrant menticn whea pethology is suspecte
ad in that area. In the parietel hones betwsen the sacittal suture
and the pariatul prominence thers is £ trisr~ilar or guadrilateral
flattened depressad area or there may be a t~ough like depression
runnirg longiftudinally along both sides of the sagzittel suture,
Sush thinning is very rarelw found in other hones of the cranium,.
There has heen described no clinical significance to such a find-
ing. There may be focal oseophytiz chenges which is thought to

censa clinical manifestetions, Morsel's syndrome, (166)

From the age of L0 to 50 there is a constant redustion in
the weight of the brain. The loss is from 1€0 to 200 grams and
is greater in females than males, Atrophy of the frontal lobes
is the greatests The hrain substance is usnally feund hard but if
softness iz found it indicates 2 vascular lesion of some sort., The
latersl ventricles are dialated and the walls of the ventricles may
be studded with grenulstions and various markings. Scattered

throughout the cserebral cortex as circular arszas of densification
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are senile plaques. There is no correlation between mental sympe

toms and the sevsrity of pathologic changes.

Microscopic changes in the brain:

(122)1, Numerisal atrophy of nerve --- sspecielly in the

cell3rd corticel laminae and frontal lcbe.

2. Diminution in size of neurones.

2. Excess in pigmentary elements.

L+ Thickening of intercelluler fibrils.

5. Widespread glial overgrowth,

6+ Lipoidal changes and a mucocytic degeneration of the
oligodendroglia,

7. Increess in hortega cells,

The dura mater is thickened and may be edherent to the
inner teble of the skull. The choreid plexus undergoes cystic
changes, proliferation of connective tissues, vacuclation, and
plgmentary degensaration of the epitheliwm, with deposits of

caleareous, hya=line, and psarmmous bodies.
« Spinal Corde

¥ost of the etrophiec chansges in the spinal cord are miero-
scopie, There are patches of perivascnl~r Jemyelinization,
raduction in the number of nerve fibers, especially in the latsral
end posterior columns, neuroglial proliferation, and wide spread

changes in the ganglion cells,
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In the spinal nerves there is a deecrsase in the number of
dorsal and ventral root neurons. From an average number of neurons
of 8,700 in the Sth and 9th roots in the second and third decade,
there is e decrease to 5,700 in the sixth decade. There is also a
decrease in the number of ganglia cells. In <she case of the 8thand
9th thoracie dorsael root ganglia, there is 2 decrease from 37,000
ganglia cells in the fifth decade to 2,000 in the seventhdscade, (
é2)

It is of interest to compare the loss of fibers in the
olfac~tory nerves with that occuring in the spinal nerves. It has
heen shown above that the number of fibers in the dorsal and
ventral roots of the 8th and 9th thoracie nervs roots does not
begin todecreass until after thirty years of age, and that
ultimately the loss does not exceed thirty percent. This contrasts
sharply with the findings for the olfactory nerves in whish the loss
begins inths first year of life and amounts to seventy=three

percent in oldage. (167)
-Peripheral Nerves=

In the peripheral nerve trunks, the neurokerating network of
the cells change from s network in younger persons to a clumped

mass with geometric desizns. (L2)

The most outstanding change with age is the increase in the

connective tissue elements, which is concomitant with reduction of
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the poteney of the blood vessels and destruction of nerve fibers.,
Not only do the normal collagenic elements increase, but there isa
gradual invasion of the nervas by a fine, ron-collagsnic connect~
ive tissue, This replaces normal nerve fibers and itself
degener=ates frequently., Myelin and axic c¢ylinders exhibit
degeneration in surrounding areas. In the fifth decade, these
areas of destruction are conspicuous and, in general, they increase

with advancing ages
Physiological Changes

48 a result of this aging of the nervouse system, there are
sengory and motor changes, These are not always obvious and mey
be often confused with pathnlogiczal processes, A ksen judgmentis
needed to use the knowledge of the normal changes in determine ing

the pathologicel,

Motor Ability

Motor ability decreasss from the thirtieth year onward in a
characteristic parabolic curve. The greatest decline is noted in
less practiced functions and in strength ani quickness. Manual
skill slso suffered a similer loss. Here sgain practice and
ex=parience improved the scores. In women there is less loss of

ability in the forties snd fifties but ther there is a rapid dee

sline. (176)

Sensation

The diminution of sensation is very important to recognize in
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old age. The decrease iﬁ pain will be discussed under another
headinges In addition heat, cold and tactile disorimination is
notiseably subnormel. Loss of sensation of touch may make it
difficult to walk safely. Sense of position is often affected
and a patient may give a suggestion of a positive Romberg sign.
A progressive defect of vibratory sensibility is very common,

evidenced first in the distal portions of tre extremities,
Reflexes

Reflex activities are likewise altered. There ere sluggish
pupillary reactions, sluggishness or even absence of ankle jerks,
The plantar refleres are often equivocal in old sge end sometimes
extensor responses appear without any associated pathology. The

abdominal reflexes are lost early,

Changes in motility are due to muscular and joint changes as
well as neurological in nature. A slight but generslized poverty
of movement is characteristic and is associated with slowness of

movement and an attitude of flexion and hypertonus,
Blactro~encaphlogram

As n whole, the pattern of the electro-encephlogrem of a very
old person is more unstable, shows more distortion of wave forms
and 8 large amount of slow wave forms and sctivity, giving the

appearance of a broken down pattern,
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SPECIAL SENSES

Bar

Though the ear reaches maturity twenty odd years before the

body as a whole, it appears to inherit a fuanctional expestaney

tarmivated only by death. (57)

The external ear is of comparatively little functional im-
portance but, like the other appendages of the body, shows changes
with age. Beginning in the third decsde there is atrophy, loss of
elasticity, dehydration, pigmentation, growth of single long hairs
from unexpected locations, wrinkling in frort of the tragus and in
men a flabbiness and lateral prominenca. The drum membrane and
skin of the meatus often shnw thinn{hg. The external meatus may
be enlarged from atrophy ar narrowed due te bulging of the wellse
There is a stiff thick growth of hair in the meatus which is often
disagreeable, When the membrane is sufficieatly thinned variable
degraes of the middle ear can be seen, but this strophy, unless

accompanied by release of tension, does not impair hearing,

The eustachisn tubes in aged versons are uvsually more patient
than those in younger personss The mmscles, tendons and nssicles

of the middle ear tsnd to atrophy, but almost impercsptibly.

Histologically there is no significant difference between the
vestibular structures from the young and old people, but there is

no question but thst after 25 to LO everyone shows signs of aging
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such as delayed reaction, diminished security of orientation and
equilibrium under sudden or unexpected changes in position.
Fow-ever, all tests for measurement of the changes in the
vestibular apparatus caused by the eging process are u

1satisfantory and ncaccurate statistics are available,

The first notable impeirwent in the auditory epparatus is
noted in the fraquency range about 1,000 oy:les, As the person
grows older he losses heering for the extremes, the high and low.
The higher frequensies are first to he lost. The hesring of

speach, particularly in & crowd, is distinesly affected.
Eye

Eyelids = The skin of the eyelids, as do=s the skin over the
rest of the body, changes with ages It becomes thin and wrinkled
dve to the loss of underlying fat and elasticitye. One of the most
common cosmetic defects is e bulging of ths orbital fat above and
below the palpebral fissure. This change is caused by a thinning

of the septums orbitale. The defect may be suffisient to cause a

dropping of the upper 1i? over the eys, With diminished muscle
tone and lexity of the skin the 1id may fall. awsy from the eyeballs
cavsing ectropion, etcs The palpebral fissure is narrowsr and

there is a loss of the retrobulbar fat pad ceusing the eyes to sink

deeper into the orbital cavity. (S4)

Conjunectiva = The conjunctiva is thin and usuelly contractss
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It is also the freauent site of hyalin and lipoidal changess

Cornea « The luster, found ir youth, disappears with age.
There is often a lipoidal degeneration whicl forms a white ring
near the limbus which is ralled arcuz senilis, The corneal 4
fammeter lessens with age. An actual decrease ¢f 5 mm. in di
ametar takes place. There is also a flattening of the ccrnesg,
more in

the vertical meridian with sn incresse in the perverse astigma=

tisme This increass is marked after 70 years. The Massal=Henle
werts of the cornsea cen ulways be seen with the slit lamp. They

increase with age, but have no functional effect. (68)

Sclera = The scleras teskes on & yellowish color due te fatty

degeneration of the whole sclera., The sclera become more rigide
A small yellow spot, the pinguecula, appearing at the lateral

56188, IE1VE8 BRE EppeaThfits 6T¢e TASE18EMS 1 PEEIEEpEEIRacaLsend

ere limited by the Bownman's membrene superficially, tut extent

towerd the deewer layers of the sornes.

ring Iris « The chenges ir the irls are charscterized by a thin=-
of the whole structure with the loss of crypts and a sclero=

cis of the vessel walls, Connective tissue, sparse normally in
the iris, is replaced by mueck hyalin tissue, sufficient at times
to form e ring at the papillary margiw. This latter may cause
senile myosis. The vessels, often seen as fine write lirnes, sre

greatly thickened, but remain potent. Pigrentery degenreration
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reciilarly occurs, with pigment becoming deposited on the posterior
correal surface, the surface of the iris snd, more especislly, in
the pectirate ligament. Witk advencing age, the color of the irie
, 2cpeclelly in blue~eyed perscns, The pupillary margin pig-
mert ring is frequently broken and sometimss everted. The pupils

tecome smaller and less resctive to light ard accommodatione.

lLens = Changes in the lens occur at the same time as changes

Prte

r the erithelial appendages. There is litile change eerly in
life but in the seventh decade a sclerosis cof the lens nusleus
cecurs with a loss of the nuclei of the lens fiberss This cguses
the whele nucleus e become a tomcgeneous mass from the pressure
of newly formed fitere in the lens cortex. Coinsidently, there is
2 loss of water, insolukle preteln replaces the soluble and oxida-
#ive meterbolism 1s lost, There may be = coler chanpe, the gray

raflex, in the lens but whether this is prt-elegicel or net is

still debated,

There may he extreme degrees of puclear sclerssis with little
effect upon the visicn, excent lentienlar myopla, and a disturtance
cf csler visicn, especially blves On the cother hand, & slight
selerosis may reduce vision to a2 mirimum, especially for reading,
even while the furdus is rlearly visible through the lens., These
~herges, in edditien to being a fector in the loss of sccormmcdaticon,
and ovroducing presbyopla, #2lso cause cther sericus changes in the

ecireulation of ocular fluidse
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The loss of elasticity of the lens causss a decrease ir the
rower of accommcdation. While it is calculated to be 11 diopterset
20, 6 dicpters at L0, it it reduced to 1 or less after the agacf
60. In addition, 90 percernt of people show some opacities iatheir

lense.

The pectinste ligament or the trabecilae of the anterior
chamber is alsc involved in the general selerotic process. Pro=-
liferetion of the collagencus material from which the lisement is
derived, devpositions of hyelin material, erd sclercsis of the

lemellur themselves are ccnstently seen,

The ciliary btody = The degeneration of the eiliary body is a
lgrpe factor in the prcduction of presbyopia, 1In this processthers
is an strophy ~f the muscle tissue, a deposition of connect=ive and
hyalin tissue be‘ween tte fihers, end a complete hyalini-zation of
the ciliary processes. In‘additien, the change involvesthe
pectinate ligament as previéusly deserited. The ciliary pro=cesses
themselves become larger, pushirg toward the base of theand

embarrassthe size of the posterior charmher,

In most cases fatty droplets occur in <she fibers of the muscle
itself, in the nonpigmented nortion of the :iliary epithelium and

in the irterstice of the sclerosed tissue,

Retina = The retina hecormes less transsarent and has s duller

sppearance in advanced years., Seunile macular degeneration and
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calloid bocdies are frequently observed. Arteriosclerotie and

arteriolcsclerotic changes have been well descrited.

The choroid « The sclerotic changes seen in the retina are
also the chief senile variation in the chorcid. Lipoidel
irwfiltration of the intire and musalaris cause: a narrowing of
the arteries and veins. Since &ll arteries are 2ot affected, this
atrophy of the chorioeapillaeris is patchy in distribution and
compensatory dialation tekes place in the uneffected areas. There
is a fatty degeneration characterized by deposits of fet in the
endothelial cells, The muscular coat is replaced by fibrous and

hyalin tissue,

The vitreous.= Liauefaction in the vitrecus gel results inan
accumuletion of the supporting fibers inte stranda. Ligue-fection
occurs most frequently in the enterior pele. At timeshighly re
fractile particles or floatirg todies resembling ccttonballs are
seer in the vitreous, These are riade up cf cholesterolor calcium

salts. They have little or no effect on vision.

Robertson and Yudkin show that dark adaptation, as measured
by the final rod threshold, is impeired in old ege., There is also
a gradual decresse in visval acuity and a gredusl narrowingof the

visual field. (1L9)
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DIGESTIVE SYSTEM



85 hes been mentioned hefore, along with heredity and ine
Paotiong, nuhritional facbors olay g medor role ir influsucing
the agirg nrocesss Nutrition is a factor in resistancs te
in=foctiorn, alterations in the cardiovascule system and the
nervoussystem, It plavs an important pert in glandvlar
secretion and metaboliz process of the human body. Diet in the
youngster is amajior ﬁopic of conversation, worry and
experimentation amongdoctor distitiens and mothers but little
attention is rnaid, withthe exception of those who are vitamin

ccaseious, to the adultdiet and even less in old age. The aged

person is ™supposed toeat less snd want less™, They "naturally"

are more finicky intheir choice of foods. No more false

conceptisn could exisbe o oraron

The story of geriatric nutritioun cannot be told uvntil all the
fasts of the normal physiology of this staze of life heve been
de~termine?, Not only does this involve s knowledge of the
musculércapabilities of the o0ld gastro-intestinal sustem, but it
also en-comvasses the intrinsic and extrinsic glandulsr reserves
and theend results in blood chemistry., A survey of thase
physiologic en«tities shonld uncover the charactsristic rejuired
diet,

Causas of poor Wutrition
There are many reasons for poor nutrition in the aged,

Appstite is often affected due to such thirgs as disturbences of
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sight, smell snd teste, as well as dimirntion in salivary and
zastric secretions. The evpetite is ofter nesverted and hunger may
be felt shortly after a heavy meal, This gnawing sensationhas
been attrituted by some o an abnormal irritation of certain
senkers in the diencephalon. The aged are often childish in their
likes and dislikes, They may gorge themselves on their favorite

foed and refuse tc sat enough basiz foods.

Lack of teeth or improperly fitted teett is a mmjor ceaunse of
digestive disturbances. A loss of teeth leavres the aged person
with not enough grinding swrface. There may be a large amount of
decay iﬁ the mouth and soor oraml hygisne is ot unnsuale This
provides the propoments of focal infestion as a causative agent

in disease a good scepegoat,

Cceasionelly eged persons without teeth or dentures remsin in
good health, but they depend upoen soft foods With the teeth
decay=ed and mastication difficult, meat must be chopped or

replaced by another source of protein,

Atrophy is the anatomi: chevacierietis of the clder muscle
without giving the implication thereby that such muscles are
in=adsguate to handle the ave}age diet.. Becaus3e there are certain
somatic chenges, it has often been assumed that there are
corre=latiny ohysiologic chenges in the older system,
Cerebrovascularsclerosis does not imply senile dementie, and

gastric muscular

atrophy does not imnly gastricidysfunction. It has been well
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shown ( ) that the gastric musculasture of the aged is capable of
effective peristalsis and tha*t gastri~ emptying time is not
influ-enced by senesazence regardless of gestris aciditys, The
gastricemptying time of a group of persons sveraging over 79 years
of agewas 1.9 hours with a range of 1433 to 2.75 hours. 1In the

control group of youvnger persons studied, under identizal

circumstances, the gastric emptying time was 2.08 hours with a

range of 1,02 t03.08 hours.

Caloris Requiremant

A moderately sctive person neads less in the way of calories

than his younger counter part. Between the apges of 20 and 59

yvears, 3,000 calories are considered sdequate but over 60 years of

age 2,700 calories are encughe { 61)
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ACE CHANGES IN DIGESTIVE SYSTEM
Selivery Glands

In all the salivary glands there is atrcphy, especially
numerical end fibrous tissue. The cells lining the intermediate
ducts show definite degenerative changes'and may be the cause of
the decreased volume of ssliva. There are many large cells with
acidophillie granules in their cytoplasm and pyknotic nuclei found
in the salivary glands of elderly people, These have been termed

"onkocytes™,

In the aged, the concentration of ptyalin and the volume
output of saliva are less and the specific gravity of the saliva
is slightly greater than in the young adult. (105 The ptyalin
concentration in the basal and stimulated secretinn among the
different individuals in the older group does not vary
appreci=able; greater wariations do cccur bstwsen individuals in
the
younger groups, The basal secretion of ptyalin is quite constant
in the individuals of both the old and yourz. The conecentrstion
of diastase ir non-stimulated mixed saliva shows no significant
change with age, The reaction of the sesretion is either neutral

or elkalins in patients without teeth,

In comparison to the 60 percent of the starch which is

di-gested in the mouth, only § percent is digested in the old
person, (109 )
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Ptyalin Basal Stimulated S. Py Volume

Secretion Units Units

Young (average 25) 10.2 ver cc 8.2 per cc 1,004  14.2 ce
01d (averagse 81) «320 per cc 28 ser cc 1,009 5.8 cC
(107)

Upper Part of Alimeuntary Trast

Senility brings not only loss of teeth but reduction of the
lymphoid elements in the voper portion cof the alimentary tract.
The tonzue is 3smoother as the papillae flatten. There is no
im-portant chenge in the esophagus except the general weakening
of the musculature and a decrease in the resistance at the

junction of the esophagus with the diaphragm.
Stomnsh

Contrary to what might be expected, there is an increase in
the elastiec tissue in the mucosa of the stomach and an increased
amount of miscle tissue has been reported around the cardia snd
funduse There is in general a loss of weigh* especially noted
after the 70th vear. Evidence of atrophic changes in the stomach
ara neither cle=sr nor consistant aend most of the information is

irp dispute,

The incidence of achlorhydris increases with advancing age.
Vanzant's deta ( 19%) shows achlorhydrie to be present in 17.L per
cent of females and 12,9 per cent of males. Although there is e

zreater number of females who have schlorhydria, there is a relaw
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tively greater increase with age ir ten agirg males. Ths basal

secretion of acid also suffers with advancing years. (107 ) Where

at the age of 20 years the basel secretion ¢f acid averages 5L

unjits of acid, in the 70 year olds it everages only 3 units.
Then acidity alone is considered, there is evident a fall in males
with age but not in females. The deeline ir the total amount of
acid secreted is similar if hoth eqidity and volume is taken in%o
consideration. Histamine tests chow & higher value for units of

2¢id hut the rate of declins is similar., (22)

The pepsin concentration in old persons is lowe In the younger
group it shows great varisbility and the range iz betwsen .l and

«0% mg, of tyrosine, but ir old age the upper limit is about .02

mge of tyrasins. (107)

Thers is a desrease in the irritability of the gastriec motor
mechanism concerned in hunger contractions of the stomache <The

rost apparent feztor in the different age groups is that of the
increased lergth cf the periods of gquiescence and the lengthened
periods of activity and aging prcoceeds. The decrease in hunger

motility of the stomach with age is dus to the age of the muscle

or motor mechanism or the decline in the quantity of chemical

stimuli of the stomrach in the blood stream. There is, however,

ne decrease in the emptying time of the stomach and in a cese of

gehlorhydria, the time may be less then in younger adults. (191 & 192)

Pancreas
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There is much controversy as to what havpens in the pgncreas
in the aged. Histologically there are meny changes, but it is not
known which is physiological and which is pathelogical. There is,
however, acaurate information as to the secretion of the pancreas,
There is no marked decrease in smylase but “oth the lipase and

trypsin secrstion are roticeably impaired, (106)

Using glucose tolerance ss an indieation of the amount of
inaulin secreted is a usually acceptable method, but its sceurasy
is gquestionable in old age. As age increases glucose tolerance

decreases, but parallel with this tendency is a trend to dimin=-

tution of insulin sensitivity. ( 795 In other words, the
apparent decrease in secretion may be due in part to decreasa in
the sensi=-

tivity of the agirs systepiyer

Tre liver remains remarkable unchanged juring the asming
pro=cass. There is atrophy as evidenced by the Jdecrease in the
livers' weight but since the safety factor of the liver is large,
there should be little or nc evidence of hepatic impairment.
Yost of the chenges, such as inerease in connecti-e tissve, are

due topsthological changes.

In a study of liver function, Rafsky en¢ Newran reporteds QL5)
1. I.V. Eippuric Acid Test « «2}% showed abnormsl function;
+85 gme in one hour was considered normal; Averape age of

group Ol gms. ir one hour.

(92)






























































































































The rows of cortical cells of the 72-year-old organ (right)
are narrowed due to the atrophy of the cells and there is an ac-
companying increase in the delicate commective tissue framework

which contrasts with plump cords and scanty framework of the organ

‘at 22 years (left).

Atrophy of follicles with scanty eolloid and heavy interstitial
fibrosis in the 70eyear-old organ (right). There is also an extreme

sclerosis of the artieries to the organ. The contrasting figure

shows the organ at 25 years (left),
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