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endente anteriore); in C: Infarto
a punta (da occlusione ba
ramo discendente anteriore);
Infarto settale anteriore (da occlusione
del ramo discendente anteriore); in E:
Infarto postero-laterale (da occlusione
tronculare dell’a. coros destra); in
F: Infarto posteriore alto (da occlu
sione del tratto intermedio de
5.: Infarto posteriore b
el ramo discendente poste-

clusione del tratto te;
conflessa sinistra).

vascolarizzazione del miocardio




Ischemia e infarto
del miocardio

Aumento della concentrazione
di colesterolo plasmatico (LDL, VLDL)

Aumento della pressione sanguigna
Fumo di sigaretta
Diabete mellito

Aumento dei fattori della coagulazione
(VII, VIII e fibrinogeno)




Ischemia e infarto
del miocardio

Ipertensione (>160/95 o tratt. farmacologico)

Ipertesi: 33% dei maschi; 31% delle femmine

borderline: 19% dei maschi; 14% delle femmine (140-160/90-95)

(www.epicentro.iss.it)
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Ischemia e infarto
del miocardio

Colesterolemia totale

Media: maschi 205mg/dl, femmine 207 mg/dl
>240mg/dl: 21% degli uomini e 25 % delle donne
200-239: 36% degli uomini; 33% delle donne

Colesterolemia HDL
Media: maschi 49 mg/dl, femmine 58 mg/dl

Colesterolemia LDL
>115 mg/dl: uomini 62%; donne 61%

Trigliceridemia
>150 mg/dl: uomini 30%; donne 17%

(www.epicentro.iss.it)
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Ischemia e infarto
del miocardio

Glicemia
Media:
>126mg/dl:
110-125:

maschi 93 mg/dl, femmine 87 mg/dl
9% degli uomini e 6 % delle donne
9% degli uomini; 5% delle donne

Sindrome metabolica (3 o + condizioni)
23% uomini e donne

obesita centrale>102M/88F cm
glicemia>110 mg/dl
strigliceridemia>150 mg/dl

*HDL colesterolemia<40M/50F mg/dl
*p.a.>135/85

(www.epicentro.iss.it)
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Ischemia e infarto
del miocardio

Fumo di sigaretta
30% uomini e 21% donne (>14 aa.)

BMI=kg/m?
<18,5 Sottopeso

18,5-24,9 Normale
25,0-29,9 Sovrappeso
30,0-34,9 Obesita |
35,0-39,9 Obesita Il
>40 Obesita 111

Obesita

IMC 27kg/mq: maschi 18%o;

IMC 26kg/mq: femmine 22%

>126mg/dl: 9% degli uomini e 6 % delle donne
110-125:

9% degli uomini; 5% delle donne\\\

Nessuna attivita fisica
349% uomini e 46% donne

(www.epicentro.iss.it)
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Ischemia e infarto
del miocardio

Principale causa di morte
totale:(44% dei decessi)
cardiopatia ischemica: (28% dei decessi)

accidenti cerebrovascolari: (13% dei decessi)

Invalidita vascolare:
4,4 x 1.000 (prevalenza)

Spesa sanitaria:
23,5% della spesa farmaceutica
1,34% del P.I.L.

(www.epicentro.iss.it)
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Table 2-2. Vascular Factors in Myocardial Ischemia

I. Obstructive coronary artery disease
A. Fixed lesions, with or without thrombosis
1. Atherosclerosis
2. Nonatherosclerotic disease (e.g., arteritis, aneurysms, dysplasia, and dissection)
B. Transient obstruction
1. Systolic arterial compression
a. Myocardial bridging
b. Left ventricular-aortic pressure gradient
2. Arterial constriction
a. Vasospasm
b. Hypertonus
. Inadequate coronary vascular reserve flow capacity
A. Structural
1. Hypertrophy
2. Other mechanisms
B. Functional
1. Hemodynamic
a. Diastolic transmural compression
b. Coronary “steal”
2. Arteriolar unresponsiveness or deregulation
a. Idiopathic
b. Smoking
c. Drug-induced

Modified from Gorlin.??

Ischemia del miocardio
patogenesi

CORONARY ARTERIES

ATHEROSCLEROSIS OF VARIABLE SEVERITY

Platelet
Aggregation

Spasm

Plaque Erosion-

Rupture-Hemorrhage

OCCLUSIVE
THROMBOSIS

N

b SpAsSM

Platelet
Aggregation

Increased Myocardial
Oxygen Demand

Other Predisposing
Factors

ACUTE MYOCARDIAL ISCHEMIA

Infarction

Acute Myocardial I Angina Pectoris ]

N2

Healed Infarct

Altered Electrical Activity

Sudden Cardiac Death
Arrhythmia

Figure 3—9. Summary of mechanisms operative in the pathogenesis of ischemic heart disease.
(Modified from Buja LM, Hillis LD, Petty CS, Willerson JT: The role of coronary arterial spasm in
ischemic heart disease. Arch Pathol Lab Med 105:221, 1981)




Ischemia del miocardio
CRITICAL CORONARY ATHEROSCLEROSIS manifestazioni
(With or without acute thrombic occlusion)

Coronary : : Dynamic vasoreactive
non-atherosclerotic > o obstruction (spasm) CORONARY ARTERY DISEASE
arteriopathies ¥ = . .

Myocardial Acute plaque

S choria change; coronary
SN artery thrombosis

Congenital-— A Metabolic
coronary Ve : cardiopathic
anomalies *Myocardi

: : injuries
|schemla_,
g y

CLINICAL CORONARY HEART DISEASE

Myocardial ischemia
-~ Of increased severity
and duration

‘—l

MYOCARDIAL INFARCTION
with muscle loss
and arrhythmias

Anginal syndromes ~—>Myocardial ~—>Sudden death
e Stable angina

5 infarction
e Unstable angina \/
e Variant angina

Figure 2-1. Anatomic basis and clinical spectrum of symptomatic coronary heart disease
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Ischemia del miocardio

manifestazioni

Presentazione clinica

&

Angina stabile
Angina instabile
Angina variabile (Prinzmetal)
Sindromi associate a necrosi acuta del miocardio
Morte improvvisa

Insufficienza cardiaca cronica




iIschemia del miocardio
correlazioni anatomo-cliniche
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Figure 4-4. Myocardial changes during ischemia or reperfusion that form the basis for the major
hypotheses regarding the pathogenesis of cell death. Persistent ischemia, without reperfusion, even-
tually results in myocyte death and coagulation necrosi (top panel). Most hypotheses of cell death in
this setting center on rupture of the sarcolemma as the immediate precursor of cell death. In general
terms, two major facets of ischemia are the inadequate preduction and consequent depletion of high
energy phosphates and the accumulation of potentially noxious catabolites. Declining ATP content
could have many adverse consequences, including loss of ionic gradients resulting in a calcium overload
and activation of endogenous phospholipases or proteases. The latter could damage the sarcolemma
and/or its cytoskeletal supports. Accumulation of intermediates of anaerobic glycolysis can, by direct
feedback or allosteric inhibition, further decrease the rate of high-energy phosphate production.
Catabolites of lipid degradation may act as detergents and damage cell membranes. Adenine
nucleosides and bases accumulate and might be a major source of free radicals via the xanthine
oxidase reaction. In addition, accumulating catabolites are an intracellular osmotic load that may
accentuate cell swelling and facilitate the rupture of an already weakened membrane. When cell death
occurs in the setting of ischemia followed by reperfusion, the result is contraction band necrosis,
rather than coagulation necrosis. At least three major pathways are of interest, as postulated
mechanisms of cell death in this setting (lower panel). First, the osmotic load of accumulated catabolites
could cause substantial cell swelling when reperfusion provides an effectively unlimited supply of
plasma water. This osmotic swelling, coupled with an already weakened membrane, could resuit in
membrane rupture. Second, the cellular acidosis could contribute to a calcium overload via sodium—
hydrogen exchange and calcium—sodium exchange calcium overload is most likely the cause of
myofibrillar hypercontraction and could contribute to rupture of the sarcolemma. Third, purine bases
and/or accumulating neutrophils are among several possible sources of free radicals, which are present
in increased quantities during reperfusion and may contribute to sarcolemmal injury.
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Figura 1-9. Formazione delle specie reattive dell’ossigeno e meccanismi antiossidanti nei sistemi biologici. O, & con-
vertito a superossido (0" dagli enzimi ossidativi nel reticolo endoplasmatico (ER), nei mitocondri, nella membrana pla-
smatica, nei perossisomi e nel citosol, O;” & convertito ad H,0, per dismutazione e quindi ad OH’ dalla reazione di
Fenton catalizzata da Cu?*/Fe?*, H,0, & prodotta anche direttamente dalle ossidasi nei perossisomi. Non & mostrato un
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ne), proteine, e DNA porta a varie forme di danno cellulare. Si noti che il superossido catalizza la riduzione del Fe3* a
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Infarto del miocardio
caratteristiche

Table 5—2. Histologic Features of Selective Myocardial Cell Necrosis

) e s e R S S e i e L it s e SR e MR ERRE IR e
>24 9 Days and
Features Hours 1 Day 2-3 Days 4-5 Days 6-8 Days Beyond

Banding of cytoplasm b b b e f ek L e +iF 19
Pyknosis of myocardial + 4 ++ ok morte

nuclei
Loss of myocardial

nuclear staining Cel I u I are

lononuclear
proliferation ,

Pol'\"mvor‘p.Im‘rmclenr - I t
\Ilﬁ(il\\?(jl\\f: and fibrosis g e n e ra m e n e
f in seguito

VARI TIPI DI NECROSI DEL MIOCARDIO E LORO CARATTERISTICH

-—_———___——_—_—_———_———_—_—_—__——__ - -
FORMA MASSIVA: sinonimi Caratteristiche morfo-evolutive Patogenesi a Stl I I lo I I

1) NECROSI DA COAGULAZIONE Assottigliamento atonico. Distensione. Ondulazione Ischemia
NECROSI MASSIVA Demarcazione, Infiltrazione leucocitaria e poi da

{ )
MORTE ATONICA macrografica. Organizzazione per granulazione. Scle- trombosi esogen l 2/

rosi.

FORME PARCELLARI: sinonimi

2) MIOCITOLISI DA COAGULAZIONE Rottura ed addensamento a blocchi delle miofibrille Necrosi
BANDE DI CONTRAZIONE Riassorbimento per via macrofagica. Sclerosi focale cateco-
NECROSI SPASTICA o TETANICA laminica

3) MIOCITOLISI DA COLLIQUAZIONE Rigonfiamento del sarcoplasma con ispessimento del Anossica
NECROSI DA IMBIBIZIONE sarcolemma. Lisi granulare del citoplasma. o

DEGENERAZIONE VACUOLARE Riassorbimento per via macrofagica e sclerosi focale, tossica
y ovvero progressione della necrosi

e e




Infarto del miocardio
evoluzione

Infiltrazione neutrofila interstiziale
Infiltrazione macrofagica interstiziale
Necrosi coagulativa miocitaria
Scomparsa striature trasversali del muscolo 2a-3a giornata
Fagocitosi degli elementi necroticl, eosinofilia | 4a-5agiornata

Tessuto di granulazione 6a-8a giornata
Comparsa delle fibre collagene 9a giornata
Demarcazione del focolaio 12a-14a giornata

Cicatrizzazione (20a-40a giornata) 20a-40a giornata
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Infarto del miocardio
evoluzione
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della necrosi

Infarto del miocardio
classificazione
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Infarto del miocardio
complicanze
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Infarto del miocardio
correlazioni anatomo-cliniche

Table 2—-1. Anatomic Findings in Fatal Ischemic Heart
Disease: A Cumulative Autopsy Series of 824 Cases

e i e e i

Myocardial Infarction

Clinicopathologic -~ Stable Unstable  Variant Sudden
Subgroup Angina Angina Angina  Transmural Nontransmural ~ Death*

Number of patients 58 76 32 247 209 202
Critical coronary
stenosist
Single-vessel disease 15(26%) 14 (18%) 9 (28%) 47 (19%) 27 (13%) 36 (18%)
Double-vessel disease 17 (29%) 19 (35%) 9 (28%) 52 (21%) 63 (30%) 47 (23%)
Triple-vessel disease 21(37%) 31(41%) 12 (38%) 94 (38%) 90 (43%) 93 (46%)
Left main artery 5(8%) 12 (16%) 54 (22%) 29 (14%) DA (1200
disease
Acute coronary 4 (7%) 7-(9%) , 151 (61%) 25 (12%)
thrombosis
Myocardial infarction
Recent (<4 wk) 3(6%) 27 (36%) 13 (41%) 247 (100%) 209 (100%)
Healed (>4 wk) 24 (42%) 36 (47%) 12(38%) 84 (34%) 98 (47%)
Cardiac hypertrophy
(Heart weight >400 g) 27 (47%) 41 (54%) 15 (46%) 160 (65%) 119 (57%)
Average heart weight 415¢g 430 g 420 g 465 g 480 g

Percent

* Death occurring within 1 hour of onset of acute terminal event.

+ Coronary artery with >75% reduction in cross-sectional luminal area. Left main a1
not counted in the single-vessel disease group, and in all instances is seen in the double- ¢
disease group.
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Figure Z—AZ. Frequency distribution of number of coronary arteries with critical stenosis (= 75
percent reducuo_n in luminal area) and of acute thrombosis in various clinical subsets of fatal cases of
coronary heart disease. | = single-vessel disease; 2 = double-vessel disease; 3 = triple-vessel disease; L = left
main coronary artery disease; T = acute coronary thrombosis. ’







