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Polypositional postmortem contrast coronarography and pathomorphological analysis were
used to study 400 cases of atherosclerotic, postinfarction, arrhythmogenic, and hypertensive
heart. High incidence of sudden cardiac death was established in patients with coronary artery
ectasia in atherosclerotic heart. In most cases, ectasias were observed in the anterior inter-
ventricular branch of the left coronary artery with dominant localization in the second and
forth segments. Correlation was found between the maximum incidence of ectasia in the
anterior interventricular branch of the left coronary artery and their maximal length, diameter,
and bag-shaped appearance. We determined characteristic alterations in cardiac angioarchi-
tectonics reflecting segmentary location of ectasia reflecting inadequacy of coronary circu-
lation and myocardial ischemia leading to ventricular fibrillation and sudden cardiac death.
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Among a large number of factors underlying sudden
cardiac death (SCD) the leading role is attributed to
electrical instability of the myocardium, reperfusion
phenomenon, acute focal damages to the myocardium,
abnormalities in the heart conduction system, struc-
tural disturbances in the hypothalamus, pronounced
changes in metabolism of cardiomyocytes, and indivi-
dual pathomorphological sings in coronary arteries (CA).
The range of these manifestations spreads from the
overt atherosclerotic lesions to CA with intact macro-
scopic features.

Vascular ectasias (abnormal dilations) were frequ-
ently detected in cardiac blood vessels after SCD [11].
In patients with atherosclerosis, these ectasias were
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found not only post mortem, but also during intravital
coronarography studies [11]. However, despite the
profound role of these anatomic abnormalities of CA
in SCD genesis, their pathomorphological alterations
are still unknown.

Our aim was to study correlation between the in-
cidence, pathomorphological peculiarities, and diagno-
stic criteria of ectasias in CA and pathogenesis of SCD
in patients with various cardiac pathologies.

MATERIALS AND METHODS

Postmortem study was carried out on the hearts of the
patients (n=400) with various cardiac pathologies
(atherosclerotic, postinfarction, arrhythmogenic, and
hypertensive hearts). These patients died of cardiac
decompensation of various etiology (n=332) or SCD
(n=68). In 86 of 400 cases, coronarography revealed
ectasias in CA (21.5%). In 314 cases, CA had pro-
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nounced atherosclerotic lesions (comparison group). The
control group comprised the hearts of humans of o § ~ ~c
comparable mean age (n=100), who died of casual €2 | N 2 S <
reasons and who had no signs of cardiac pathology. SE| - ' &~
Among th i i i °z | Y v w2
g the patients with CA ectasias, there were men 2
(n=56) and women (n=30), the mean age being 54.2+ "
0.2 year. All hearts were subjected to complex patho- S | v c
morphological examination. 5182 | 4~~~
. 7 Qo0 | ¥ o m o T
To assess the state of CA, in all cases we employ- S E S|wo < w T
.. s .. = = - - - °Z
ed the originally modified method of polypositional c | gf bbb
postmortem contrast coronarography alone or in com- €] 3 g -
bination with the routine WHO anatomic method [2]. R
The coronarograms of three major branches of CA (the £
right, anterior interventricular, and circumflex bran- 2 -g <) ~ )
ches) were recorded in opened and flattened hearts. § < ~S 8 | &
Each branch was subdivided into four segments with = Z |~ 3 o ®
equal area of intimal surface preliminary determined % S
by the routine WHO anatomic method. &
In parallel to postmortem study of cardiac angio- 2
architectonics, CA with ectasias were examined using g |las =
anatomical and coronarography methods. The anato- g8 | 383 w3
mic shape of the ectasias, their length and diameter ® © o < 9
were determined by vascular morphometry methods o | T 7 “
for each basic CA and its segments. Each case of SCD ©
in patients with ectatic CA was compared with the 3
dominant clinical manifestations characteristic of the é Hiobhg=
examined cardiac pathology. Visual histotopography © LR8xgR
¢ . S - — — B -
was also used to characterize CA ectasias. The results a ©QAT¥ oY
were analyzed statistically using Student’s ¢ test for >

paired samples.

TABLE 1. Relations between Incidence of Ectasias in CA, SCD, and Clinical Manifestations in Various Cardiac Pathologies

3 =~ = - =0
RESULTS 58 |38¢g2¢
oS =

In individuals with CA ectasias, SCD occurred most 2 = s> & e 9
frequently (76.5%), if the hearts had atherosclerotic =
lesions (n=34, Table 1). In these cases, angina pectoris
prevailed in clinical picture. It was resistant to thera- 5 g
peutic treatment and needed surgery (n=18, 69.2%). In €5 o o o o o
15.4% cases, this state was complicated by acute myo- 25 222223
cardial infarction. The individuals with postinfarction s é 3
heart were second in place among those who died of P 5 5
SCD (n=20, 38.5%). In these cases, the incidence of s
CA ectasias was 26%. These patients had angina pec- 2
toris (n=10, 50%), cardiac arrhythmia (n=4) and car- <
diac insufficiency (n=4). S

Among individuals died with arrhythmogenic heart, 3 %
CA ectasias were documented in 16% cases. Among 2 f,
these cases, 87.5% patients died of SCD. The domi- = - © %
nant clinical manifestation in the later cohort was car- i g5 § e S
diac arrhythmia (n=12, 87.5%). In individuals with i f) 25 § Y
hypertensive heart, SCD occurred in 8 of 10 cases with @ 25 6 o g
ectasias in basic CA. In these cases, the dominant © % *§ g é §
diagnosis was cardiac insufficiency (n=4, 50%). g & E 2 8

Among cadavers with CA ectasias (n=86), SCD 872283 |g
was documented in 68 cases (79.1%). In these patients, - ‘zs
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the dominant clinical manifestation was angina pectoris
(n=30, 44.1%), while incidences of other disecases were
lower: cardiac arrhythmia (26.5%), acute myocardial
infarction (14.7%), and cardiac insufficiency (14.7%).

Incidence of ectasias in basic CA was different in
patients with various cardiovascular diseases. This
incidence was maximum in patients with atherosclero-
tic hearts and pronouncedly surpassed the correspon-
ding values for postinfarction (1.3-fold), arrhythmo-
genic (2.1-fold), and hypertensive (3.4-fold) hearts.
CA ectasia is the most frequent cause of SCD. Most
N Qo N frequently SCD occurred in patients with atherosclerotic
heart, while its incidence in individuals with hyperten-
sive heart was far lower. Clinical manifestations pre-
ceding SCD [11] have a certain prognostic value [7].

The study of the incidence of ectasias in the in-
dividual segments of three major CA revealed the grea-
test vulnerability of the anterior interventricular branch
of the left CA (n=34) with most frequent localization
of ectasias in segments II (47.1%) and IV (11.8%,
Table 2). The second in incidence were ectasias in the
circumflex branch of the left CA (n=22), where they
were observed predominantly in segments I (18.2%)
and III (45.5%). The incidence of ectasias was mini-
mal in the right CA (n=12), where no predominant
segmentary localization of the ectasias was revealed.

A correlation was found between the maximum
incidence of ectasias in the anterior interventricular
branch of the left CA and their maximum length
(24.4+0.2 mm), diameter (5.6+0.4 mm), and predomi-
nant bag-shaped appearance (n=26). In the circumflex
branch of the left CA, the ectasias were shorter (22.8+
0.2 mm) and narrower (4.8+0.4 mm). Most frequently
they have spindle shape (n=12). The right CA demon-
strated ectasias with minimal length (16.4+0.4 mm)
and diameter (4.2+0.2 mm). Predominantly, they had
cylindrical shape (n=8). The average parameters of all
three basic CA revealed predominant localization of
ectasias in segment II (40.2%). Less frequently ecta-
sias were located in CA segments 111 (34.1%), 1 (17.5%),
and IV (8.2%).

The revealed peculiarities of ectasias in CA are
pathognomonic. Differential diagnostics clearly distin-
guishes them from the congenital, atheromatous, and
localized aneurysms or the coronary megadolicho-
arteries [6] and from the coronary dilation or antioc-
clusive effect [15]. Previously, the ectasias were found
in some basic CA [11]. Most frequently, the ectasias
with similar shape were predominantly located in the an-
terior interventricular branch of the left CA. In our study
of 86 patients with ectasias, these abnormalities were
observed in two (16.3%) and three (6.9%) basic CA.

Coronary ectasias determined some peculiarities
of angioarchitectonics. When they were present in the
most vulnerable anterior interventricular branch of the
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TABLE 2. Incidence of Ectasias in Individual Segments of Three Basic CA in Relation to Their Size and Shape during SCD
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left CA, the dilatatory alterations were detected in
vessels of the left coronary basin. As a rule, the gene-
ral character of modified angioarchitectonics of the
heart is determined by multiple collateral and ana-
stomotic plexuses. These changes of the vascular bed
were most pronounced in cases with bag-shaped CA
ectasias (Fig. 1).

The presence of spindle-shaped ectasias in cir-
cumflex branch of the left CA induced pronounced
rearrangement of cardiac vascular network. As a re-
sult, the basic CA demonstrated a clear tendency to
loose its major transport role, while hypervascula-
rization of the myocardium led to interweaving of
vascular clusters in the coronary basin. In this com-
plex interlaced structure, the lateral coronary pathways
and additional regions of remodeled coronary blood
flow were detected (Fig. 2).

Cylindrical ectasias pathognomonic of the right
CA promoted reorganization of cardiac angioarchitec-
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tonics with the development of dilatatory vessels in
the left coronary basin and with manifestations of
hypervascularization symptom. Pronounced changes
in the diameter of blood vessels and rearrangement of
the vascular network was observed in the right coro-
nary basin, where vascular depletion regions were for-
med (Fig. 3).

The changes in cardiac angioarchitectonics ac-
companying the ectasias of various anatomical types
make it possible to maintain the dynamic balance be-
tween abnormally dilated vascular regions and intact
vascular segments. Therefore, the alterations in angio-
architectonics could be considered as the compen-
satory changes directed at reducing the disturbances in
the coronary blood flow [4,8]. However, this feature
predominantly reflects the pathophysiological statics,
rather than the real dynamics of the coronary basin.

By changing the blood flow and pressure gradient,
CA ectasias create the prerequisites for intercoronary

Fig. 1. Bag-shaped ectasias in segment Il of
anterior interventricular branch and in segment
| of circumflex branch of the left CA artery
combined with dilatatory alterations of the
vessels in the left coronary basin and multiple
collateral anastomotic plexes of the small
vessels. A fragment of coronarogram of flat-
tened heart. Patient I., 56 years.
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Fig. 2. Spindle-like ectasia in segment Il of
circumflex branch of the left CA artery ac-
companied by the loss of key transport role
of the basic coronary arteries, pronounced
hypervascularization, and the developed
blood flow shunts. Coronarogram of patient
B., 58 years.

robbery syndrome and transmyocardial shunts of the
blood flow resulting in pronounced hemodynamic fai-
lures [9]. Due to zonal collateral blockade, these fai-
lures frequently lead to the development of distant
ischemic foci located at some distance from the con-
cerned vessel [13]. In SCD individuals with ectasias,
such ischemic foci developed due to specific redistri-
bution, modification, and moderation of blood supply,
rather than due to enhanced oxygen requirements of
the myocardium [14].

Myocardial ischemia greatly decreases energy
supply to contractile apparatus of the smooth muscles
in CA, promotes their specific relaxation that main-
tains the functional peculiarities of ectasias [10].
Long-term and profound myocardial ischemia inhibits
the autoregulatory reactions in CA, which greatly po-
tentiates the extravascular regulation. Probably, coro-

narography predominantly reveals the passive ectasias
in CA. Among changes revealed by coronarography,
these ectasias indicate not only pronounced myocar-
dial ischemia, but also the non-vascular state of CA
and their segments in patients died of SCD [12].

Local ischemia in the myocardium accompanied
by CA ectasias results in its electrical instability,
which develops due to concentration gradient of vari-
ous metabolites across the perfused and non-perfused
regions. In its turn, this instability distorts the shape
of action potential and accelerates diastolic depolari-
zation [5,7]. As a result, the conduction role of action
potential is dramatically reduced, and restoration of
myocardial excitability is disturbed. At this stage, ar-
rhythmia was observed, which preceded and promoted
ventricular fibrillation, the basic mechanism of SCD
in patients with CA ectasias [1,3].
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Fig. 3. Cylindrical ectasia in segment Il of the
right CA with dilatatory alterations and hyper-
vascularization in the left coronary basin and
with vascular depletion zone in the right
coronary basin. A fragment of coronarogram
of patient M., 60 years.

Thus, the complex pathomorphological analysis
showed that CA ectasias could be considered as an
important risk factor. These ectasias play a significant
role in the pronounced disturbances of coronary circu-
lation and lead to specific form of local ischemia in
the myocardium, ventricular fibrillation, and SCD.
Characteristic incidence of ectasias and their particular
relation to segmentary topography of CA with due
account of their size and shape create the basis for
more significant pathomorphological diagnostics of
this phenomenon and for correct interpretation of pa-
tho- and thanatogenesis factors in SCD cases.

Selective relations of CA ectasias to various car-
diac pathologies and predominant clinical manifesta-
tions are important for objective assessment of the
data of intravital selective coronarography in differen-
tial diagnostics and prognostics.
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