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Summary, On the basis of personal stidies and data from the field literature, the physiopatlo-
logical peenliarities of coronary athero/arterioselerosis with the elderly are synthetically pre-
sented e this paper.

In the context of the clinical physiopathology of the aged, the term *‘chronie ischemi
cardioangiopathy™ — CICA — ta which the elinieal form of the disease is associated, secms
closer to the anatomic substratum and involutive changes of the heart — vaseular system.
The athero/arterioselerosis reveals the Kind of the process and the morpho-pathological objec-
tive condition of the elderly and aged,

The asynergism is one of the basic characteristics of the decreased contractility of
the myoeardium in chronie CICA elderly patients. The protodiastolic relaxation, the modi-
fied distensibility and the impaired kineties of the ventricular wall are the main elements
which account for the change in the left ventriele dynamics in coronary ischemia, The the-
rapentic approach is dictated by the simultaneons existence of several pathogenic and elinical
faets with the aged.

The rapid and early oceurrence of parietal changes in the coronary vessels
lavs a characteristic mark on the aging process in these cireulatory areas.

Due to the incidence and clinical consequences of the disease. the coronary
cirenlation represents the main area where athero/arteriosclerosis oceur in the
elderly.

The coronary failure is the physiopathological substratum of ischemic eardio-
pathy; its characteristic is the diserepaney between the oxygen and nutrient
supply and requirements in the two organs,

The ischemic cardiopathy in the elderly and the aged should be integrated
in the wider coneept of ehronie coronary ischemic cardioangiopathy (CICA), expres-
sing the process of myocardial ischemia and its invelutive hemodynamie conse-
quenees on the vaseular tree and the myocardinum [2].

CICA in the elderly represents in fact the geriatric physiopathoelogy: the
interference of multiple independent pathogenic mechanisms, either programmed
or gained in the course of ontogenesis (Fig. 1), the svnergism of which generates
numerous  ¢linical, metabolie, hemodynamie, enzymatic consequences,

I. Consequences of the coronary failure.

1. Clinfeally, the elderly and the aged display acute and chronie forms of
the diseases,

The clinical eonsequences in acute forms are represented by separate entities:

— sudden death

angina peetoris at rest and under stress
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— anging Prinzmetal

— preinfaretion

— transmural myocardial infaretion.

Chronie CICA may oceur in aged patients as: elinical syndrome of cardine
failure, rhythm or conduction disturbanees, asvmptomatic elinieal forms.

Fig. 1. — Faetors that ge
ricte amd hasten coronary
failure in the aged.

A coronary {ailure

2. Melabolie  consequences. Certain age-peeuliavities have been noticed 10
acenr in the three stages of the energetic myoeardial transformation [1]: they
result from the diminution of the eellular respiration, some changes in the fermen-
tation syvstems, inereased myofibrilar sensitiveness toward humoral factors [3]
having an important part in maintaining the funetional energetie tonus. For the
development of energy the oxidation of the earbohydrates is prevalent in the aged
myocardium, to the detriment of fatty aecids oxidation [1].

The qualitative and quantitative changes of the protein contraction with
the aged, correlated with energo-formative deficiencies raise the problem of the
eritical elements in the transformation of the chemical energy into mechanical
energy.

The studies on the metabolic consgequenees of ehronie CICA have been focnssed
mostly on pyruvie and lactic acid coneentrations. The oxvgen myocardial post-
eapillary saturation was found unehanged [1] and the ischemie disturbanees from
different areas did not affeet the general metabolic aspeet. Most opinions tally
with the deviation of glycolysis toward anaerobiosis, with the significant inerease
in lactate amounts,

Sehwartz [6] pointed out that ischemia trigoers the inerease of intracellular
H* concentration, which ean have a competitive cffeet on Ca®* in the trope-
nine-tropomyosine complex. A eclear deerease has been noticed of the pH from
the coronary sinus and the extracellular medium.

3. Hemodynomic consequences. In 1884, Porter published the results of his
hemodynamie researches on the effeets of the coronary arteries obstruction. The
consequences of the anterior intraventricular thrombosis would be: deereasing
left ventrieular systolic pressure. inereasing diastolie pressure, progressively decrens-
ing syetolic output down to ventrienlar nsystole,

The disturbanees in the eardiae rhvthm are secondary to the deereasing
contractility power and enhance the defieit of the myoeardial pump.
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The coronary blood flow is not uniform through all myocardial areas, henee
a direet relationship with the mechanical efficiency of the ventricular systole.

Thus, the asynergism becomes one of the basic elements in myocardial hypo-
eontraetility in elderly and aged patients with CICA.

The coronarographic changes express theseverity of the ventricularasynergism|2].

The following elements are responsible for the left ventricular dynamies in
ischemia [5]:

a) Protodiastolic refaxation. The analysis of the izovolumetrie stage of the
ventrieular systole in aged heart points out the delayed protodiastolie relaxation
and velocity,

b) Distensibility changes. Closely related to the protodiastolic relaxation,
4 great variation ol the end-diastolic distensibility hag been noticed.

The study of the end-diastolic ratio pressurefleft ventrieular volume during
the atrial pacing in patients with CICA, suffering an anginous crisis points out
the modification of the ratio, as a result of the deereasing distensibility and resi-
dual eontraction powers.

¢) Ventrieular wall kinetics. The loeal ventrienlar dynamies in atherosele-
rotic. coronaropathy has been studied by means of angio-cardiographic investiga-
tions. The data ineluded in these studies point out the asvnergism of the myoear-
dial pump as a major clement. Alongside areas with normal eontractility, there
are other areas in which this parameter has been modified and the velocity abated

invalutive changes in the
vascular system
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Fig. 2.—The influence of coronary ischemia on the integral pumping function
(modified Rutishiauer).

and delayed. In this way, ventricular dyskinesia as global concept, aceounts for
the global changes in ventricular dynamies with CICA patients (Fig., 2).

The filling, econtractility and ventricular systolic efficiency are the main
elements to determine cardiac performance in myoeardial and age ischemia.
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In the beginning, the normal myocardial areas try to compensate for the
contraction deficiencies in the hypokinetic areas.

Based on the correlation between the hemodynamic and angiocoronare-
graphie investigations, a transient left ventricular failare and an overt chronie
deficit of the myocardial pump have been pointed out in aged patients,

The transient ventricular failure lays a characteristic mark on the aged patieint
with CICA, the cardiodynamic parametres of whom are below the normal limits
even under se-ealled normal ecirenmstances.

The hemodynamic data mark out a category of aged patients the hemo-
dynamic parametres of whom are within normal limits when at rest, and in whom
bodily exertion results in volume and end-diastolic ventricular pressure inerease
with well-adjusted stroke and eardiae output. Such aged persons do not present
clinical complaints. The significant deerease of the stroke and eardiac output accom-
panies the end-diastolic ventricular pressure inerease in another category of patients.

These 2 classes of patients ean not be differentiated by means of coronaro-
gram or ventrienlogram, because these are obviously correlated with all the abated
hemodynamic elements.

Mention should be made of the succession in time of the hemodynamic
changes correlated with the ECG and the onset of anginous ecrises.

The timing of these data: the end-diastolic pressure modifies at 30—40 see;
the ECG ehanges oceur within the next 2--3 min: 3—4 min later the patient feels
the pain.

According to the physiopathoelogical interpretation of the sequence the
anginous pain is a secondary phenomenon, not the first one among the factors affect-
ing the ventricular function, even if it does break off the effect.

4. Consequences upon cardiac conduetion and automatism.

The single or most often associated changes in the automatism and conduce-
tion of the nervous influx are the main mechanisms involved in the multiple rhythm
disturbanees in the aged.

The lack of electric homogeneity in adjacent myocardial areas and fibres
[2] is u peenliarity of chronie CICA, resulting from the anatomical changes in diffe-
rent myocardial areas, the asviergism of the ventricular eontraction and nnuni-
form distribution of catecholamine [2].

The ectopie foei are the effect of eleetrie instability and result from the
action of borderline currents, unidirectional decremential mechanisms or focal
reexcitation. Due to the cleetric instability and to the consequent unequal excita-
bility of eertain areas, a masked conduetion mechanism may start to funetion
eenerating the complex rhythm disturbances so frequent in the aged.

According to anatomo-clinieal researches, the standpoint on the relationship
rhythm and econduetion disturbances/degree of coronary failure resulting from
atheroselerosis in the aged requires a new interpretation [2].

Some authors found equal percentages of cardine rhythm disturbances in
unseleeted and hospitalized aged persons even in cardiologie units (309,) [4].

Our own observations on 2131 patients hospitalized at the National Insti-
tute of Gerontology and Geriatries (1971 —1974) pointed out 67.8% cardiae arrhyth-
mias and conduction disturbances in the coronary athero/arteriosclerosis etio-
genesis [2].

Based on Lentgre’s conclusions and on some anatomo-clinical data concer-
ning the aged patient, a speeial part is plaved by the relationship between the
atrio-ventricular blocks and the eondition of the coronary vessels,
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At present. the coronary isehemie substratum is attributed 1o the blocks
that complicate myoecardial neerosis, or that are aceompanied by anginous erises,
In the genesis of sinus bradyeardia and particularly in that of the atrio-ventrienlar
blocks, the role of the Hissiene junetion primary degenerative lesions which had
heen minimized, is given more attention nowadavs.

CONCLL sTiNs

. The physiopathological peenliarities of the major elinical forms of coronary
athero/arterioselerosis in the elderly and the aged prove the eomplexity of the
mechanisms involved and the simultancous existence of more pathogenic facts
with the geriatric age.

2. The understanding of the physiopathologieal implications of the athero-
csenous disease in the aged lll-pmlrl- to a great extent on all the biologieal data
of the third age and the quasi-eonstant evidenee of the mulnplv ||.nhulngv

3. The consequenees of ischemic coronary failure cousist in some elinical,
metabolic, hemodynamie and enzymatic peenliarities which reflect the morpho-
funetional substratum and the “milien intériear™ of the aced.

Résumeé, Larticle présente dans une maniere syothétique et basé sur les recherches of résultats
iles auteurs les particularités physiopathologiques do l':nﬂwru artérinsclérose coronarienne chez
les qujets dgés.

Dans la physiopathologie des personnes dgées. le terme o eardioangiopiathic isehémique
chironigue s (CAIC) anguel est pgsociée fa forme elinigue de la maladie, semble plis appro-
pricauy aspects nlmmmii',ulm et modifications évolutives du complexe systéme cardio-vasenlaire,

L'athéro/artérioselérose nous révile le tyvpe dn processus et ln situation objective
plinpathologique des personnes dgies et des vieillands,

Llasynergisme est une des earactéristiques fondamentales de o conteactilite diminude
du myvoearde dans la CAIC des snjets dgés.

La relaxution protodvastolique, Ia distensibilité modifide et le kinétisme difectuenx
deln paroi ventriculaire représentent les principany ééments déterminant les modifications de la
dynamique du ventricule ganche dans Pischémie coronarienne, La thérapentique est  dictée
par lexistence simultandée des divers foctenrs pathogéniques et eliniqgues chez  les  person-
nes fipdes.
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