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INTRODUCTION AND AIM OF THE WORK

Left ventricular thrombi represent an important potent-
ially catastrophic complication of acute myocardial infarc-
tion(1). Thrombus has been shown to occur early following
an infarction and patients in this category are believed

o be at a high risk for embolic complications(2,3).

Although many embolic events may be clinically silant
particularly these in the spleen or kidneys(2,3), systemic
embcli caused or contributed to death in 12-33 percent
cf autopsy patients with myocardial infarction(4). Embolic
events, such as cerebrovascular accidents, mesenteric emboli-
zation, acute femcral and brachial artery occlusions, might
complicate the care of patients convalescing from acute

myocardial infarction(5}.

In the past, studies of left ventricular thrcmbosis
as a complicaticn of acute myccardial infarction have largely
been limited to autopsy series. They showed that a left
ventricular thrombus 1s a common complication following
acute myocardial infarcticn, its incidence being reported

to be up to 68 percent(l1, 6-9).
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Since no particular non-invasive method to detect
reliazbly a 1lef:t ventricular thrombus has existad in the
past, little information was available on the incidence
of left wventricular thrombi in patients surviving acuate
myocardial infarction{10). The presence c¢i a thrombus thus
hecame clinically apparent cnly if an embelic event occurred

or if detection was made by contrast vantriculography(11}.

The advent of M-mode echocardiograchy was accompanied
by the anticipation that ultrascund would provide a non-
invasive diagnostic technigue capable cf detecting intra-
cardiac +thrombi. The ability of M-mcocée echocardiography
£o 1dentify cardiac clots with an acceptable sensitivity

and specificity, however was never estartlished(12}.

The ailure of M-mode echocarcdicgraphy to identify

(559

cardiac tnhromb:i was primarily due to lack of spatial orien-
tation inherent in this technigue, which impaired the vistal-
ization of the cardiac apex, ths =site of most cardiac
clots{13), and prevented the definitiocn ¢fa mass of echoss
as a tarombus rather than a technical artifact

Recently, cress-secticnal or twe-dimensicra: echocardio-
grazphic technigues have been develcpad that provide spazial

orientation and ernable the imaging of ths entire left vantr-

icle, including the cardiac arex(14-17). 2-2 Zchocardiograshy
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a_so provides a safe neon-invasive method Icr the diagnosis

cZ ventricular <hrcmkil with an estimatad incidence o

Ity

J

h]
L

<0%(10,18,19).

The aim o¢f the present worx is to s:tudy the incidence,
time and site of occurrence of left vwentricular thrombi
v twe -dimensional echecardicgraphv. Also to study their

credisposing factors and possible complicaticns in patisnts

with acute myocardéial infarction.
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PATHOGENESIS OF LEFT VENTRICULAR THROMBI

Left ventricular thrombosis is a common and esarly
complication feollowing acute myocardial infarction. The
large majority of cases of left wventricular thrombosis
develop 1in the first days after +the cnset of pain{20).
Previous experimental studies have suggested that stasis
of blood and endocardial changes play an important role

in this context(21,22).

Since severe regional asynergy may be present on admis-
sion, especially in patients with an acute anterior mvocard-
ial irnfarctien, stasis of blocd might be present early
fclleowing myocardial infarction(23-26). In addition, =ndo-
cardial changes such as irnflammation are sesn early after

the cnset of

n

ymptoms(27) .

Autopsy studies nave shown that there are 3 patterns
of left ventricular thrombi, small foci over the endocardial
surface of full thickness infarction, larce =hrombi within

infarcts showing aneurysmal dilatation and Jdiffuse thrombi

througheut the interstics of the whole wentricie. The first
is related <o endocardial damage and res:l-ant inflammation,
the sscond and third are related <o local and censral stasis

(28).
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Regarding the histopatholegy o©f +the thrombus, tha
mural portion of the clot was found tc be composed of lines
of 2ahn with platelet fibrin lamella ard levkocyte margira-
tion, while the tail portion, the part that embolize, ccnsis-
ted almost entirely of red blood cells hneld together by

a delicate fibrin mesh(29).

cordan et al.(1) studied the post mortem firdings
cf 210 consecutive cases of acute fatal infarctions, in
110 of whom there were healed myocardial infarcis as well.
In acdition they s+tudied 117 consecutive Zfatal cazes from
Cther «causes, in which healed myocardial infarcts wera
found. Ir Dboth greoups the incidence of mural <+hrombi was
found to bz 33%(1).

In this study it was found that s=vera
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related to the development of mural thrembi in the 1la%t

ventricle. They included cthe age of the infarcticn, its

-

size, location, the presence or absence of congestive hear=

failure or myocaréial hvpesrtrophyv(1).
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Regardirg the age of the infarct, it was found that

ieft ventricular mural thrombi occur morea

I

raguaently with

acite myocardial infarctions than with Thea’a2d ores(1).

The size of the infarction is +the 2nd determinant
cf the cutcome of acute myocardial infarctien. In crder

tec determine the

In

elaticnsnhip of <the size cf myocardial
infarction to the freguency of left ventricular mural throm—
sesis, they muitiplied the lencth of esach infarct ny its
width. The product was assumed to bhe <+he approximate area
invelved by <the infarct. TUsing this method it apcearsd

That as the total area involwved by +hs infarct increases,

[
!
;

{

zc deess the incidence of mural =hrorbi in the laft ventr-

Out of 240 cases in which the arsa of myccardial infarc-

On the otaer 2and in the 87 cases with infarcts of 40 sg

cm cr more, 36 cases had left ventricalar Tural thrombi

the infarct ir <he laft vantric.le
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This fact was also confirmsd by more recent studiss.
In 1581 &Zsinger et al.(10) performed serial two-dermensicnal
echocardiographic studies in 70 consecutive patien=s, 35
had recsant inferior infarcis none had a left venz-ricular
thrombus. In the cther 35 cases with recent artericor wall

infarcticons 12 hzd l1=2ft ventricular thrombi.

There may be several reasons for th2 greater incidzsrnce
of left ventricular mural thrombi in the cases with anterior
wall myccardial infarctions. Patients with anterior infarcts
ars at a great risk ZIcor exparsion, acute resgiocnal dilata-
Tier, and thinning of the infarct zon={30). Infarct

ion

4]

Xpan

th

iz a deterimental alteration, it leads tc overall cardiac

Gilataticon and mav e a factor in cardiac ragture and late

it is conceivable +that anterior wall expansicn  is

00515 Dbecause of siagration of klzed in an expanded regicn
Ir adaitior the local release of factors from =kso stratched

1

ard disrupted myecardium may promote thrombesis{32).

Sirce infarct =ize alcne canno- feily exzlaln zhe
particzlar nazards of antericr infarcrticn, i< is haliz--zg
trmat gualitative aifferencezs in  the antericr Tvocardiilial
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wall that are both irTrinsic and extrinsic to the heart

gshould be considered(32).
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usceptinle to expansion, aneurysm and thrembus

formation. The ©oposterior wall of <the Hheart 1s zntirely

ceversed py pericardicm and to a certain esxtent butiressed

left wentricle is softened and necrotic, iz mav
susceptibleto the changes in shape that can adversaly a““ect

glekbal left wverntricular functicon and opradispose to regicral

lew Ziced Zlow and thrermbus fermazion(32).
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contrast, myocardial chemoreceptors which are zresponsible
for the parasvmpathetic vasodilatation causing hvpotension

and bradvcardia aifiter acute infarction {(+xhe BRezold-Jarisch

0

reflex), appear to be distributed preZerentially in the
costerior wall of the left wventricle in dogs and probably
aiso 1in huoman beings. This explains why enhanced vagal
tone is more prominent in acute inferior infarction(33).
Cconversely 1in anterior wall infarction, the higher heart
rates, bloocd pressure, and contractile stinmuiation may

lzad to preferential anterior wail expansicn(32).

Local differences in corcnary ana<omy ard physiology

could alse aifect the qguality of an infarct, by cetermirning

Iy

wn

actors suacn as the magnitude of reperfusion after cororary

}—

ccclusion or the extent of transmura
~n2 extent 0o which an infarct involves the #fuall thickness
oI the left verntricular wall 1is ancther gualitative fsature
of acute infarctien that independantly of size alcne, influ-
er.ces the outcome. Rupture, expansion, ansurvsm formaticn
and <thrombus dezcsition are almeost exlusively limited to

irnfarcts that are Transmuaral{32).

al. in 1884(27) fourd <=trhat =tnere ar WO

morphologically distinct types ¢ left ventricular aneurvsms
<hat may behave differently in the ¢linical setting, partic-
clarly with regard to systemic embeli and wventricalar array-

chmias.
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