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Pathomorphological criteria of early postinfarction angina included segmentary atherosclerotic
obstruction of the upper segments of the coronary artery supplying the infarction area,
recurrent acute myocardial infarction, maximum decrease in vascularization of the left
posterior ventricular wall; and individual changes in angioarchitectonics of the heart promo-
ting hibernation of the myocardium. Pathognomonic morphological criteria of silent post-
infarction myocardial ischemia included diffuse extensive atherosclerotic obstruction of lower
segments in the coronary artery supplying the infarction area and total hypervascularization
of the myocardium, first acute myocardial infarction of the left ventricular anterior wall, and
maximum decrease in vascularization of the anterior and posterior wall in the left ventricle.
These coronary-myocardial relationships contribute to stunning of the myocardium. Zones
of hypokinesia and akinesia were revealed in the left ventricle, which reflects the phenomenon
of resting myocardium associated with isolation of heart angioarchitectonics.
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Postinfarction myocardial ischemia (PMI) is a comp-
lex of symptoms of severe disturbances in coronary
circulation characterized by the inadequacy of coro-
nary blood flow to metabolic demands of the myocar-
dium [1,2]. This symptom complex develops 4 h-4
weeks after the incidence of acute myocardial infarc-
tion and is divided into early postinfarction angina
(EPA) and silent PMI (SPMI) [5,8,11,12].
Coronarography and evaluation of the relationship
between clinical and angiographic parameters showed
that the development of PMI is associated with resi-
dual and hemodynamically important stenosis of the
coronary artery supplying the infarct area, deficiency
of collateral blood flow in the terminal zone, coronary
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artery stenosis [10], and severe coronary thrombosis
[6]. It remains unclear whether PMI is a form of in-
stable angina or complication of acute myocardial in-
farction [2,5,11].

Here we evaluated the relationship between the
severity of PMI and type of obstructive atherosclerotic
injury in main coronary arteries, coronary reserve, left
ventricle vascularization, and index of blood supply to
the left ventricle.

MATERIALS AND METHODS

We examined 120 hearts of patients with clinical mani-
festations of EPA who died in the early postinfarction
period (86 men and 34 women, average age 52.4+0.2
years). Another series involved 120 hearts of patients
dying from SPMI (78 men and 42 women, average age
54.2+0.4 years). Each of the two control groups in-
cluded 60 hearts from accidentally died subjects.
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nary arteries was often found during recurrent myo-
cardial infarction mainly involving the posterior wall
of the left ventricle and was accompanied by SPMI.
Obstruction of the lower segments in coronary arteries
was often found during recurrent acute myocardial
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infarction mainly involving the posterior wall of the
left ventricle. These disturbances were mainly accom-
panied by SPML

Angioarchitectonics of the heart during athero-
sclerotic obstruction significantly differs from the vas-

Fig. 1. Segmentary atherosclerotic obstruction of the upper proximal
segments of anterior interventricular branch of the left coronary
artery supplying the infarction area, collapse of branches, and
decrease in the number of collateral-anastomotic vascular plexus in
the terminal zone. Coronary angiogram, patient A. (52 years, a);
scheme (b).

_‘J Fig. 2. Intermittent and extensive obstruction of the middle segments
of the anterior interventricular branch of the left coronary artery
supplying the infarction area, similar changes in the right coronary
artery, and focal hypervascularization of the myocardium. Coronary
angiogram of opened heart, patient M. (54 years, a); scheme (b).
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TABLE 2. Index of Blood Supply, Vascular Volume Density in the Left Ventricle, and Specific Forms of Dysfunction during PMI (M+m)
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cular bed of remodeled postinfarction heart [3]. Focal
stenosis of the proximal arterial region was revealed
during segmentary obstruction of upper segments of
the coronary artery supplying the infarction area. First-
order and second-order coronary branches were col-
lapsed. We revealed a small number of collateral ana-
stomoses in the surrounding tissue (Fig. 1). Trans-
calibration of the left coronary vessels was often
followed by focal vascular depletion.

Stenosis of several segments of the coronary ar-
tery supplying the infarction area was observed during
intermittent and extensive coronary atherosclerotic
obstruction. The same combined damage was often
found in other main coronary arteries. These changes
were revealed during focal hypervascularization of the
myocardium that alternated with zones of vascular
depletion (Fig. 2). Obstructive changes in the middle
segments were found in most patients dying from
PMLI. Diffuse extensive atherosclerotic obstruction was
manifested in severe stenosis of all segments of the
coronary artery supplying the infarction area and often
found in lower segments of coronary arteries. These
changes accompanied total hypervascularization of the
myocardium and presence of numerous collateral-ana-
stomotic microvascular plexuses (Fig. 3).

The index of correlation between various forms of
PMI and vascular volume density in the functionally
overloaded left ventricle sharply decreased compared
to the control (Table 2). For example, during EPA
vascular volume density most significantly decreased
in the posterior wall of the left ventricle. Vascular
volume density decreased in the following order: ante-
rior wall>lateral wall>interventricular septum>apex of
the heart. During SPMI vascular volume density sig-
nificantly decreased in the posterior and anterior wall
of the left ventricle.

Obstruction of left coronary vessels and signifi-
cantly impaired vascularization of the left ventricle
contribute to changes in the index of blood supply to
the myocardium. We revealed an increase in the pure
weight of the heart per 1 mm? main coronary artery
lumen. The index of blood supply to the myocardium
during EPA and SPMI significantly differed from the
control. These data indicate that the volume of coro-
nary circulation in patients dead from PMI did not
satisfy myocardial demands and could not compensate
long-term hypoperfusion of the myocardium, which
produced specific dysfunction of the left ventricle du-
ring thrombolytic therapy in the acute period of myo-
cardial infarction.

Specific forms of left ventricular dysfunction
were found in 84 patients dying from PMI (70%). The
incidence of dysfunction decreased in the following
order: myocardial hibernation>stunned myocardium>
resting myocardium (Table 2). Specific forms of left
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ventricular dysfunction developed in 68 patients dying
from SPMI (56.7%). The number of subjects with
stunned or hibernated myocardium was highest. The
phenomenon of resting myocardium was rarely ob-
served. Specific forms of left ventricular dysfunction
were revealed in 152 PMI subjects receiving thrombo-
lytic therapy (63.3%).

Hibernation of the myocardium in zones of the
coronary artery supplying the infarction area and sur-
rounding tissue reflects a multifactor nature of this
process. On the one hand, these changes constitute the
compensatory and adaptive reaction of damaged myo-
cardium. On the other hand, they reflect the develop-
ment of profound structural changes in response to
long-term hypoperfusion [4]. Spontaneous or drug-
induced recirculation of the coronary artery supplying
the infarction area is usually followed by stunning of
the myocardium. The diagnostics of stunned myo-
cardium is based on complex reconstruction of left
coronary vessels, vascularization of the myocardium,
and index of blood supply to the myocardium. Zones
of hypokinesia and akinesia in the left ventricular wall
are characteristic of stunned myocardium. Our assum-
ption is confirmed by typical changes in angioarchi-
tectonics of the heart, which sharply decreases the
degree of perfusion in these zones [9].

These results indicate that segmentary atheroscle-
rotic obstruction of upper segments in coronary arte-
ries and recurrent acute myocardial infarction of the
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Fig. 3. Diffuse extensive obstruction of lower segments of the
anterior interventricular branch of the left coronary artery supplying
the infarction area, total hypervascularization of the myocardium,
and numerous microvascular plexuses. Coronary angiogram of
the opened heart, patient N. (56 years, a); scheme (b).

left ventricular posterior wall are pathognomonic signs
of EPA. Focal stenotic changes were found in the pro-
ximal segments of the coronary artery supplying the
infarction area. The degree of vascularization most
significantly decreased in the posterior wall of the left
ventricle. Changes in angioarchitectonics of the heart
and associated disturbances in coronary hemodyna-
mics contribute to hibernation of the myocardium.

Pathognomonic morphological criteria of SPMI
include diffuse extensive obstruction of the lower seg-
ments in coronary arteries and first acute infarction of
the left ventricular anterior wall. Stenotic atheroscle-
rotic damage to various segments of the coronary ar-
tery supplying the infarction area was accompanied by
hypervascularization of the myocardium. The decrease
in vascularization was most pronounced in the anterior
and posterior wall of the left ventricle. These coro-
nary-myocardial relationships contribute to stunning
of the myocardium.

Our findings indicate show that PMI should be
considered as the early complication of acute myo-
cardial infarction.
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