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Hyaline degeneration may attack either the larger or the smaller
vessels. In the former the intima is converted into a smooth, th()gE]]egus
substance, and it is commonly an initial stage of arterio-sclerosis. In fhe
gmaller arteries and eapillaries the hyaline degeneration is often seen,
particularly in the glomeruli of the kidney. Its exact production is gt
a matter of some doubt. ¢ It appears to arise principally by homogenequs
coagulation of an albuminous fluid, either within the vessels or infiltrating
the cells and the hyaline transformation of proliferating cells and of lewe
cocytes.”

II. ARTERIO-SCLEROSIS (drterio-capillary Fibrosis).

The conception of arterio-sclerosis as an independent affection—a gen-
eral disease of the vascular system—is due to Gull and Sutton.

Definition®—A condition of thickening, diffuse or circumscribed, of
the intima, consequent upon primary changes in the media and adventitia.
The process leads, in the larger arteries, to what is known as atheroma or
endarteritis deformans.

Etiology.—(1) As an involution process arterio-sclerosis is an ac-
companiment of old age, and is the expression of the natural wear and
tear to which the tubes are subjected. Tiongevity is a vascular question,
and has been well expressed in the axiom that “a man is only as old as
his arteries.” To a majority of men death comes primarily or seconda ily
through this portal. The onset of what may be called physiological
arterio-sclerosis depends, in the first place, upon the quality of arterial tis-
sue (vital rubber) which the individual has inherited, and secondly upon
the amount of wear and tear to which he- has subjected it. That the
former plays the most important r6le is shown in the cases in which
arterio-selerosis sets in early in life in individuals in whom none of the
recognized etiological factors can be found. Thus, for instance, 8 Mt
of twenty-eight or twenty-nine may have arteries of sixty, and a man
of forty may present vessels as much degenerated as they should be ab
eighty. Entire families sometimes show this tendency to early arterio-
sclerosis, a tendency which cannot be explained in any other way than
that in the make-up of the machine bad material was used for the
tubing.

More commonly the arterio-sclerosis results from the bad use of g“”fi
vessels, and among the circumstances which tend to produce this condl-
tion are the following :

(2) Chronic Intowications.—Aleohol, lead, gout, and syphilis play &
important 7dle in the causation of arterio-sclerosis, although the precte
mode of their action is not yet very clear. They may act, as Traube Sug°
gests, by increasing the peripheral resistance in the smaller vessels and it
this way raising the blood tension, or possibly, as Bright taught, they aliél
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fhe quality of the blood and render more difficult its passage through the
capillaries.

The poison of syphilis and of gout may act directly on the arteries,
producing degenerative changes in the media and adventitia.

(8) Overeating—Many authors attribute an important part of the
etiology of arterio-sclerosis to the overfilling of the blood-vessels which
oeenrs when unnecessarily large quantities of food and drink are taken.
Particularly is this the case in stout persons who take very little exercise.

(4) Overwork of the muscles, which acts by inereasing the peripheral
resistance and by raising the blood-pressure.

(5) Renal Disease—The relation between the arterial and kidney
lesions has been much discussed, some regarding the arterial degenera-
tion as secondary, others as primary. There are certainly two groups of
cases, one in which the arterio-sclerosis is the first change, and the other
in which it appears to be secondary to a primary affection of the kidneys.
The former occurs, I believe, with much greater frequency than has been
supposed.

Morbid Anatomy.—Thoma divides the cases into primary arterio-
sclerosis, in which there are local changes in the arteries leading to dilata-
tion and a compensatory increase of the connective tissue of the intima;
seeondary arterio-sclerosis, due to changes in the arteries which follow
increased resistance to the blood-flow in the peripheral vessels. This in-
oreased tension leads to dilatation and to slowing of the blood-stream and
asecondary compensatory development of the intima.

In a recent study of 41 autopsies upon arterio-sclerotic cases from my
vards, Councilman * follows the useful division into nodular, senile, and
diffase forms.

(@) Nodular Form.—In the circumseribed or nodular variety the ma-
aroseopic changes are very characteristic. The aorta presents, in the early
stages, from the ring to bifurcation, numerous flat projections, yellowish
or yellowish white in color, hemispherical in outline, and situated par-
ticularly about the orifices of the branches. In the early stage these
paiches are scattered and do not involve the ertire intima. In more ad-
mnceld grades the patches undergo atheromatous changes. The material
tnstituting the button undergoes softening and breaks up into granu-

la it o e
I material, consisting of molecular débris—the so-called atheromatous

abscess,

Eonii];tzh'e circumseribe.d or nodular arterio-sclerosis the primary alteration
i h‘nj.;a degeneration or a local infiltration lin the media and adven-
§ ) ; le,.y abc?ult the vasa vasorum. 'The affection is really a mesarteritis
e aﬁmllﬂ-rtentm. T}}ese changes lead to the weakening of the wall in

tcted area, at which spot the proliferative changes commence in the

ntima, Particularly in the subendothelial structures, with gradual thick-
L. -
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ening and the formation of an atheromatous button or a patch (?f }loilllar
arterio-sclerosis. The researches of ’l‘hor.na. have showl‘n that this is really
a eompensatory process, and that before its degeneration t_he nqdula-r but-
ton, which post mortem projects beyond the lun.fleu, during hfc? fills up
and obliterates what would otherwise be a de.pr{:sswn of the wall in Conse-
quence of the weakening of the media. A similar process goes on in b.he
smaller vessels, and in any one of the snlal}e}' branches it can be readllly
seen on section that each patch of endarteritis c‘orreiponds tolal def(?ct in
the media and often to changes in the adventitia. I‘-he condition Is one
which may lead to rapid dilatation or to the production .of a1l aneutism,
particularly in the early stage, before the weakened spot is thickened and
intimal changes.
Stre?&%ﬂg};ze;}ebzl:?j'ga-sc:lerosz's.—%l‘he larger a.rtcriefs are rlli]_ated and tort-
nous, the walls thin but stiff, and often colnverted l_nto rigid tubes. T‘he
subendothelial tissue undergoes degeneration and in spots breakls 1dmm,
forming the so-called atheromatous abscesses,‘the contents of which cl{:n-
sigh of a molecular débris. They may open into the %umel.x, wheg t. ey
are known as atheromatous ulcers. The gl'eajcer portion of the ﬁftlma
may be occupied by rough calcareous p]a.’c_cs, with here :m.d t};ere bi.sures
and losses of substance, upon which not infrequently \'\thlte 1% m;m i are
deposited. Microscopically there is extreme degeneratmng tme ;::::Es,
particularly of the media. Senile atrophy of the liver and .kl IEE}D zr ang
accompanies these changes. Senile changeiarc common ?ndo ;r : gf- ﬁ
The heart may be small and is not necessarily hypertrophied. In L
cases of Councilman’s series there was no enlargement. Brown atroph
" c?gm_g?ﬁuse Arterio-sclerosis.—The process is wide-spread thr.(;ugilsoi
the aorta and its branches, in the former usually, hutlnot n.ecessa.rl y,su;ﬂlv
ciated with the nodular form. The subjects (Tf this vu,f*lety me.]ﬁman’;
middle-aged men, but it may occur early. Of the 27 in Co;n;cof o
series belonging to this group the majority were between the age

ta -
and fifty-five. The youngest was a negro of twenty-three and the oldest &

2 . less than
man of sixty. The affection is very prevalent among ncgroes; less

fifty per cent were in whites, whereas the‘rati.o of colo;‘ed :m X\;hll’ﬂle F;‘;ﬁ?{i
in the wards is one to seven. The affection is met with n stro % e
muscular men and, as Councilman remarks.;, they Tarcw‘«f«misflias it
autopsy table signs of general anasarca or, if cedema exists,
on during the last few days of life. : W
The aorta and its branches are more or less dilated, the rad e
times more than the trunk. The intima may be smooth' an e
slight changes to the naked eye; more commorﬂ}{ there mle fz ol
vated areas of an opaque white color, some of wh].oh maj _1&11 e
atheromatous changes as in the senile form. }\Iwr@sc@pma {teries i
shows necrotic and hyaline changes, involving in the ]a:r‘s%er a-eat S
muscular and elastic elements, and the ¢nfima presents a g&

ARTERIO-SCLEROSIS. 667

in the subendothelial connective tissue, which is particularly marked oppo-
site areas of advanced degeneration in the media. The small arteries—
those of the kidneys, for example—show “a thickening of the wall, due to
fhe formation of a homogeneouns hyaline tissue within the muscular coat.
This tissue contains but few cells, is faintly striated, and stains a light
brown in the osmic acid nsed in the hardening solution. In many of the
smallest vessels nothing can be seen of the elastic lamina, in others only
fragments can be made out, in others it -is preserved. . . . The muscular
fibres of the media show marked atrophic changes. Fatty degeneration
of the cells can be made out both in fresh sections and after hardening
in Fleming’s solution. The nuclei are thin and atrophic and vacuoles are
sometimes seen in them. In some arteries the muscle-fibres have almost
disappeared and the media is changed into a homogeneous tissue, similar
to that in the thickened intima” (Councilman). The degeneration of
the media is most marked in the smaller arteries. The capillaries are
thickened, particularly those of the glomeruli of the kidneys, which are
often obliterated and involved in extensive hyaline degeneration.

It is in this group of cases that the heart shows the most important
changes. The average weight in the cases referred to was over 450
grammes, and there were two cases in which without valvular disease
the weight was over 800 grammes. Fibrous myocarditis is often present,
particularly when the coronary arteries are involved. The semilunar
alves are sometimes opaque and sclerotic, and may be incompetent. The
kidneys may show extensive sclerosis, but in many cases the changes are
0 slight that macroscopically they might be overlooked. They may be
mereased in size. The capsule is usually adherent, the surface a little
tough, and very often presents atrophic areas at a lower level of a deep-
1ed color. Tnereased consistence is always present.

Selerosis of the pulmonary artery is met with in all conditions which
along time increase the tension in the lesser circulation, particularly
mitral-valve disease and in emphysema. Sometimes the sclerosis reaches

for
in

#high grade and is accompanied with aneurismal dilatation of the primary

and secondary branches, more rarely with insufficiency of the pulmonary

valve. In a remarkable case of a young man of twenty-four, reported by
Eomborg from Curschmann’s clinie, the pulmonary arteries were involved
most extensive arterio-sclerosis ; the main branches were dilated, and the
smaller branches were the seat of the most extreme sclerotic changes. On
the other hand, the aorta and its branches were normal. The heart was
Statly hypertrophied, and the clinical symptoms were those of a congeni-
@l heart affection, Tn many cases of arterio-sclerosis the condition is not
cnnﬁnfsd to the arteries, but extends not only to the capillaries but also to
€ velns, angd may properly be termed angio-selerosis.

2c00;10r0§is of the \’Ci{lS—-pfz.Zeb'a-sclero‘?z's—is nolt -at all an uncommon

Paniment of arterio-sclerosis, and is a condition to which of late a

800d. deal of attention has been paid. It is seen in conditions of height-
43
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ened blood-pressure, as in the portal system in cirrhosis of the liver and in

the pulmonary veins in mitral stenosis. The affected vessels are usnally
dilated, and the intima shows, as in the arteries, a compensatory thicken-

ing, which is particularly marked in those regions in which the media i

thinned. The new-formed tissue in the endophlebitis may undergo hya-

line degeneration, and is sometimes extensively calcified. In a case of

fibroid obliteration of the portal vein of long standing, I found the intima

of the greatly dilated gastric, splenic, and mesenteric extensively calcified.

In ordinary diffuse arterio-sclerosis the veins may also be involved, but

rarely to a marked degree.

Symptoms.—Many patients never come under observation during
life, but are seen for the first time on the post-mortem table, having died
suddenly from cerebral hemorrhage, blocking of a coronary arfery, or
rupture of an aneurism.

Among important symptoms are the following:

Increased Tension.—The pressure with which the blood flows in the
arteries depends upon the degree of peripheral resistance and the force of
the ventricular contraction. A high-tension pulse may exist with very
little arterio-sclerosis; but, as a rule, when the condition has heen per-
sistent, the sclerosis and high tension are found together. The pulse
wave is slow in its ascent, enduring, subsides slowly, and in the intervals
of the beats the vessel remains full and firm. It may be very difficult o
obliterate the pulse, and the firmest pressure on the radial or the tem-
poral may not be sufficient to annihilate the pulse wave beyond the poins
of pressure. The sphygmographic tracing shows a sloping, short up-
stroke, no percussion wave, and a slow, gradual descent, in which the
dicrotic wave is very slightly marked. It may be difficult %o estimate
how much of the hardness and firmness is due to the tension of the blood
within the vessel, and how much to the thickening of the wall If, for
example, when' the radial is compressed with the index-finger the artery
can be felt beyond the point of compression, its walls are sclerosed.

Hypertrophy of the Heart—In consequence of the peripheral resist-
ance and inereased work the left ventricle increases in size, and some of
the purest examples of simple hypertrophy occur in this condifion. Tl}e
chamber may be little, if at all, dilated. The apex beat is dislocated in
advanced cases an inch or more beyond the nipple line. The impulse 1
heaving and forcible. The aortic second sound is clear, ringing, an
accentuated. .

The combination of increased arterial tension, a palpable thickening
of the arteries, hypertrophy of the left ventricle, and accentuation of tho
aortic second sound are signs pathognomonic of arterio-sclerosis. Ff.om
this period of establishment the course of the disease may be very "*'a_m_‘a‘d'
Tor years the patient may maintain good health, and be ina condition
analogous to a person with a well-compensated valvular lesion. There
may be no renal symptoms, or there may be the passage of a larger
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gmonnt of urine than normal, with transient albuminuria, and now and

‘ then hyaline tube-casts. The subsequent history is extraordinarily diverse
depending upon the vascular territory in which the sclerosis is most ad-,
vanced, or upon the accidents which are so liable to happen, and the
symptoms may be cardiac, cerebral, renal, ete.

(1) Cardiae.—The involvement of the coronary arteries may lead to

the various symptoms already referred to under that section—thrombosis
with sndden death, fibroid degeneration of the heart, aneurism of the
Leart, rupture, and angina pectoris. Angina pectoris is extremely com-
mon, and in the true variety is almost always associated with arterio-scle-
rosis. A second important group of cardiac symptoms results from the
dilatation which ultimately may follow the hypertrophy. The patient
then presents all the symptoms of cardiac insufficiency—dyspneea, scanty
urine, and very often serous effusions. If the case has come under obser-
vation for the first time the clinical picture is that of chronic valvular dis-
ease, and the existence of a loud blowing murmur at the apex may throw
the practitioner off his guard. Many cases terminate in this way.
: (%) The cerebral symptoms of arterio-sclerosis are varied and important
and embrace those of many degenerative processes, acute and chronic (Whic]:
Tfollow sclerosis of the smaller branches), and cerebral hemorrhage, which
1§ usnally associated with the miliary aneurisms. 36

T.mnswnt ‘hemiplegia., monoplegia, or aphasia may occur in advanced
arterio-sclerosis. Recovery may be perfect. It is difficult to say upon
what these attacks depend. Spasm of the arteries has been suggested, but
the condition of the smaller arteries is not very favorable to this \:iew
Peabody has recently called attention to these cases, which are more com:
mon than indicated in the literature.

(3)IReaza3 symptoms supervene in a large number of the cases. A
sclerosis, patchy or diffuse, is present in a majority of the cases at the time

“of autopsy, and the condition is practically that of contracted kidneys. It

18 8een in a tylpica-l manner in the senile form, and not infrequently devel-
g?;ieml'ly in hf.e as a clIirect sequence of the diffuse variety. It is often
2 'cu t t(? decide ehmcal.ly (and the question is one upon which good ob-
d.f\ers might not agree in a given case) whether the arterial or the renal
18685 has been primary.

(4) Among other events in arterio-sclerosis may be mentioned gan-
13;328 of the extrem.ities, du:e either directly to endarteritis or to the dis-
Iarlcnllyeut of .t}.n*ombl. Respiratory symptoms are not uncommon, particu-

y bronchitis and the symptoms associated with emphysema.
tef;??etllnent.wh} the.late stages the ?onditions must be treated as
| lnleﬂnnectlon with the various viscera. In the early stages, be-
. jlr].etca symptoms are mamfl‘asF, the patient should be enjoined to
iﬂususgl l*eh’ ‘;Iell—regula.ted life, avoiding excesses in food and drink. It
iﬂteiligeit est to explam frank.ly the condition of affairs, and so gain his

co-operation. Special attention should be paid to the state of
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the bowels and urine, and the secretion of the skin should be kept active
by daily baths, Alcohol in all forms should be prohibited, and the fooq
should be restricted to plain, wholesome arficles. The use of miney
waters or a residence every year at one of the mineral springs is usually
serviceable. If there has been a syphilitic history an oceasional course of
iodide of potassium is indicated, and whenever the pulse tension is high
nitroglycerine may be used.

In cases which come under observation for the first time with dyspnes,
slight lividity, and signs of cardiac insufficiency, venesection is indicated,
In some instances, with very high tension, striking relief is afforded by the
abstraction of twenty ounces of blood.

I1l. ANEURISM.

The following forms of aneurism are usually recognized :

(¢) The frue, in which the sac is formed of one or more of the arferial
coats. This may be fusiform, cylindrical, or cirsoid (in which the dilatation
is in an artery and its branches), or it may be eircumscribed or sacculated.
Aneurisms are usually fusiform, resulting from uniform dilatation of the
vessel, or saccular.

(6) The fualse or dissecting aneurism, which results from imjury or
laceration of the internal coat. The blood dissects between the layers;
hence the name, dissecting aneurism. This occurs usually in the aote.
It may dissect the entire length of the vessel, and, perforating into t}le
lumen of the vessel, may, as in a case reported by J. E. Graham, persist
for years. (8

(¢) Arterio-venows aneurism results when a communication is estab-
lished between an artery and a vein. A sac may intervene, in WlllOl‘% case
it is called a varicose aneurism; but in many cases the communication is
direct and the chief change is in the vein, which is dilated, tortuous, and
pulsating, and is termed an aneurismal varix. :

Etiology and Pathology.—Anecurisms arise : (o) By the gradu
diffuse distention of the arterial coats, which have been weakened by
arterio-sclerosis, particularly in its early stages, before compensaltory ol
darteritis develops. The arch of the aorta is often dilated in this way S0
as to form an irregular aneurism.

(8) In consequence of circumscribed loss of resisting power I ©&
media and adventitia, and due often to laceration of the :medla_- Tius 1
the most common cause of sacculated aneurism. The laceration 151f'r.e -
quently found in the ascending portion of the arch and ocours f’:ai }h:;
the process of arterio-sclerosis, before the compensatory i.;lnckel_lllﬂgmt‘
taken place. Occasionally one meets with remarkable spe.:clr.nens illus e
ing the important part played by this process. The intima may i
be torn. In a case of Daland’s there was just above the aortic ¥

r in the
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an old transverse tear of the intima, extending almost the entire circumfer-
ence of the vessel. Sclerosis of the media and adventitia had taken place
and the process was evidently of some standing. An inch or more above
if was a fresh iransverse rent which had produced a dissecting aneurism.
These arterio-sclerotic aneurisms, as they are called, are found also in the
gmaller vessels.

(¢) Bmbolic Anewrism.—When an embolus has lodged in a vessel and
permanently plugged it, aneurismal dilatation may follow on the proximal
side. The embolus itself may, if a calcified fragment from a valve, lacer-
ate the wall, or if infected may produce inflammation and softening. In
gither case aneurism may result.

(@) Mycotic Aneurism.—The importance of this form has been spe-
cially considered by Eppinger in his exhaustive monograph. The occur-
rence of multiple aneurisms in malignant endocarditis has been observed
by several writers. - Probably the first case in which the mycotic nature
was recognized was one which occurred at the Montreal General Hospital
and 1s reported in full in my lectures on malignant endocarditis. In addi-
tion to the ulceration of the valves there were four aneurisms of the arch,
of which one was large and saccular, and three were not bigger than
cherries.  An extensive growth of micrococei was present in the larger as
well as in the smaller sacs.

A form of parasitic aneurism which occurs with great frequency in
the mesenteric arteries of the horse is due to the development of the
strongylus armatus.

And, lastly, there are cases in which without any definite cause there
s a tendency to the development of aneurisms in various parts of the
body. A remarkable instance of it in our profession was afforded by the
brilliant Thomas King Chambers, who first had an aneurism in the left
popliteal artery, eleven years subsequently an aneurism in the right leg

- Which was cured by pressure, and finally aneurism of both carotid arteries.

ANEURISM 0oF THE THORACIC AORTA.

The causes which favor the development of arterio-sclerosis prevail in
aortie aneurism, particularly aleohol, syphilis, and overwork. The great-
€s6 @?mger probably is in strong muscular men with commencing degen-
erative processes in the arteries (a consequence of syphilis or aleohol or a
Tesult of hereditary weakness of the arterial tissues), who during a sudden
museular exertion are liable to lacerate the media, the intima not vet being

$engthened by compensatory thickening over a spot of mesarteritis.

JIewisms of the thoracic aorta vary greatly in size and shape. A major-
ity of them are saceular, They may be small and sitnated just above the
Wrioring, Others form large tumors which project externally and occupy
alnge portion of the upper thorax. Small sacs from the descending por-

0 of the arch may compress the trachea or the bronchi. In the tho-




