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BRI EF DESCRI PTI ON OF THE COURSE:

Each year approximately 1.5 mllion Americans suffer an
acute nyocardial infarction. As many as 500, 000 of these patients
will die, 250,000 within the first hour. Mdst of these deaths are
the direct result of pathophysiol ogi c changes which occur as a
result of the nyocardial infarction. Many nore patients, who do
not die, suffer fromconplications of nyocardial infarction.
These patients require pronpt recognition of their condition and
aggressive managenent in order to prevent unnecessary norbidity
and nortality.

This course will discuss comon conplications of myocardi al
infarction. It will describe the clinical presentation and
consequences of each conplication, as well as the generally
accept ed pharnmacol ogi cal and nonpharmacol ogi ¢ nodal ities for
managi ng such conplications.

Information will also be presented regarding the use of
intra-aortic balloon punp and tenporary pacenmaker in the setting
of acute nyocardial infarction
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. VASCULAR

POST- MYOCARDI AL | NFARCTI ON ANG NA:

Facts: Post-M angina is result of occlusion of patent
branch of coronary vessel, reocclusion of recanalized
cul prit vessel, or coronary spasm

€ Muist be differentiated from pul nonary enbol us,
pneunonitis, & pericarditis

€ 20-30% of M's devel op post-infarction angina

wi t hout new M

€ Incidence of post-infarction angi na not decreased

wi th thronbol ytics, however, |ower incidence in
patients undergoi ng PTCA

€ Higher post-M norbidity and nortality (especially

i f obvi ous EKG changes or henodynam c instability)

€ If recurrent cardiac i schem a causes extension of
original infarct or infarction of new nyocardi al zone
it is termed “recurrent myocardial infarction” (RM)

€ RM occurs within 6 weeks in 5-20% of post-M
patients

4 RM nore common in obese fenmles, nontransnural

M's, DM patients with prior M's, and early peaking
CPK- MB' s

€ RM’s have higher incidence of in-hospital
conplications and norbidity because | arger mass of
conprom sed nyocardi um

€ Distinction of RM from noncardi ac chest pain
conplicated because of EKG changes fromoriginal M.
However, new ST el evations or Q waves on EKG suggest
RM. Troponin remains elevated for 7-10 days, therefore
not reliable in diagnosing RM devel oping within 7 days
of original M. If RM > 24 hrs after initial M, CPK-
MB usually re-el evates > 50%

€ Distinguish RM from postinfarction pericarditis by
1) response to NTG 2) appearance of new ST segnent and
T wave changes with reciprocal changes, 3) typical
pattern of T wave changes in consistent with those in
pericarditis

Managenent: 1) repeat EKG if ST el evation-consider
thronbol ysis; 2) initiate intravenous nitroglycerin and
beta bl ockers (lower heart rate to 60 bpm 3) consider
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urgent PTCA or CABG with hypotension, CHF, or
ventricular arrhythmas; 4) utilize intra-aortic
bal | oon punp to stabilize while awaiting
revascul ari zati on

1. ELECTRI CAL

A. TACHYARRHYTHM AS:

SUPRAVENTRI CULAR TACHYCARDI AS

1) Sinus tachycardi a

* Cccurs in 25%of M's

* Due to anxiety, netabolic acidosis, hypokal em a,
hypomagnesem a, hypoxia, LV dysfunction, increased
synpat hom netic tone

* Treat underlying cause (best to get HR < 70 bpm
remenber: SV x HR = CO

2) Atrial fibrillation:

* QOccurs in 10-15%of M's, usually within 1st 24 hrs
* More comon in large M's, anterior M's, inferior
M's with proxi mal RCA occlusion and invol venent of SA
nodal artery, CHF, conplex ventricular arrhythm as,
advanced AV bl ock, atrial infarction, and pericarditis
* Early onset=atrial ischema, |ate onset=atri al

di stension from MR

* Decreased incidence in patients receiving

t hronbol ytic therapy

vy Recommendations for Treatnent of Atri al

Fibrillation (JACC 1996; 28(5) @363) vv
Class |I: 1) Electrical cardioversion in patients with
severe henodynam c conprom se or intractable ischem a:
begin wth 100 J, then 200 to 300 J, then 360 J;
2) Rapid digitalization to slow rapid ventricul ar
response and inprove LV function (Dose= 8-15 ntg/kg
with %2 dose given initially and Y2after 4 hrs)
3) Intravenous B-bl ocker to slow rapid ventricul ar
response in patients without clinical LV dysfunction,
bronchospasti c di sease, or AV bl ock

[ B-BLOCKER ACGENTS: 1) Atenolol:2.5 - 5.0 ng over 2
n, Max dose=10 ng in 10-15 mn; 2) Metoprolol: 2.5-
Onmqg2tob5 mn, Max dose=15 ng over 10-15 m n;

m
5.
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Renenber: EKG BP, HR nust be nonitored; stop B-
bl ockers if BP falls below 100 mm Hg or HR < 50 bpm ]
4) Heparin should be given
Class lla: 1) Either diltiazemor verapam |
intravenously to slow rapid ventricul ar response if B-
bl ocki ng agent are contraindicated or ineffective;

*|I ntravenous verapam | (5-10 ng [0.075 to 0.15
ng/ kg] given over 2 mn; repeat dose 30 mnutes |ater;

*Intravenous diltiazem (20 nmg [0.25 ng/kg] over 2
mn followed by infusion of 10 ng/mn, if no response
after 15 mnutes give 2nd bolus (25 ng [0.35 ny/ kg]
over 2 mnutes, nmaintenance infusion of 10-15 ng/ hr

€ Ca channel blockers not reconmended as 1st

| i ne agents because of intense (-) inotropic effect 4

3) Atrial flutter

* Less common than Afib

* Rapid conversion with el ectrical cardioversion

* Use of B-blockers or Ca channel blockers to slow
ventricular rate less effective than in Afib

* May require atrial overdrive pacer to convert

VENTRI CULAR TACHYARRHYTHM AS

1) Ventricular premature contractions(PVC s):

* Common in M within 1st 24-36 hrs

X Later occurrence may be sign of ventricular
dysfunction or irritability

* Only require suppression if synptomatic, > 5/mn, or
runs of bigemny or V tach

X Prophylactic |idocaine not recommended

2) Accelerated ldioventricular rhythm (A VR):

* Qccurs in 40%of M's, usually within 12 hrs of M
* Commonly known as "reperfusion arrhythm a" when

t hronbol ytics utilized

X Considered benign unless rate > 110-120 bpm

[If > 110-120 is considered automatic V tach (NOT
BENIGN) = treat with |idocaine]

3) Ventricular tachycardia (VT)

* QOccurs in 15%of M's, usually within 1st 48 hrs
* Ventricular rate usually 140-200 bpm

* |f sustained (>30 seconds) comonly degenerates to
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ventricular fibrillation

AHA/ ACC recommendati ons for treatnent of VT (iacc
1996; 28(5) @.364- 1366)

Class |: 1) Sustained polynorphic VI (> 30 seconds or
henodynam ¢ conprom se)-unsynchroni zed shock of 200 J,
second shock @ 200-300 J, third shock @360 J

2) Sustai ned nononor phic VT associ ated with angi na,

pul nonary edema, or hypotension (BP<90 mm Hg)-treat

wi th synchroni zed el ectric shock of 100 J initially

Wi th increasing energy as needed

3) Sustai ned nononorphic VT not associated wi th angina,
pul nonary edema, or hypotension (BP<90 mm Hg)-treat

wi th one of the follow ng:

a. Lidocaine: Bolus=1.0-1.5 ng/ kg, supplenental
bol uses of 0.5-0.75 ng/kg g 5-10 m nutes, Max dose=3
ng/ kg | oadi ng dose. Loading followed by intravenous
i nfusion of 2-4 ng/mn (30-50 ntg/kg/ m n)

(Lower doses used in elderly, CHF, or liver disease)

b) Procai nam de: Bol us=20-30 ng/ m n | oadi ng
infusion, up to 12-17 ng/kg; follow with infusion of 1-
4 ng/ mn; stop adm nistration when |I)obtain desired

effect, Il) devel op hypotension/CHF, 111) prolong QRS,
V) 1 gram adm ni stered (Use | ower doses in rena
di sease)

c) Am odarone: Bol us=150 ng over 10 mn foll owed
by infusion of 1.0 ng/mn for 6 hrs, then maintenance
infusion of 0.5 ng/mn

d) Synchroni zed cardi oversion starting @50 J
(wi th anesthesi a)

4) Refractory VT: related to uncontrolled i schem a and
i ncreased synpathomi netic tone. Treatnent: reduce
cardiac ischema with NTG @2, & Drugs (B-blockers/1V
am odarone) & | ABP and revascul ari zati on ( PTCA/ CABG

4) Ventricular fibrillation (VF):

* Cccurs in 8 of M's; associated with poorer outcone
* More frequent in large Q wave M's

* May occur w thout previous arrhythm as

* Primary VF= electrical instability with acute
ischema (3-5%of VF, occurs within 1st 4 hrs of M),

| ess incidence of occurrence with B-bl ockers

* Secondary VF= secondary to CHF, hypoxia, continued
cardiac ischem a, netabolic acidosis, electrolyte

di st urbance
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AHA/ ACC Reconmmendations for treating VF: (Jacc 1996;28(5) @
1364)

Class |: Defibrillation with unsynchroni zed el ectri cal
shock=1st shock-200J; 2nd shock-200-300J; 3rd shock-360J
Adj unctive neasures: 1) epinephrine @ng | VP,

2) lidocaine @1.5 ng/ kg bolus, 3) bretylium @5-10
ng/ kg, 4) 1V am odarone @ 150 ng bol us

B. BRADYARRHYTHM AS

Anat ony:

*SA node=55% from RCA, 45% from Circunf| ex

*AV node=90% from RCA, 10% from Circunf| ex

*Main Left Bundle = dual supply from RCA and Circunfl ex
*Right Bundle & Left Anterior Fascicle of Left Bundle =
Septal perforators of LAD

*Left Posterior Fascicle of Left Bundl e=GC rcunflex

1) Sinus bradycardi a/ si nus pauses

_ Qccur in 30-40% of M's, especially in IVWM and
reperfusion (Bezold-Jarish reflex = increased
parasynpat hetic [vagal] tone); Treat with atropine or
t enporary pacenaker

Treatment with Atropine: (JAcc 1996; 28(5) @ 1366)

Class I: 1) Synptomatic sinus bradycardia (generally,
heart rate < 50bpm associ ated wi th hypot ensi on,

i schem a, or escape ventricular arrhythma).

2) Ventricul ar asystole.

3) Synptomatic AV bl ock occurring at the AV nodal
| evel (second-degree type | or third degree with a
narr ow conpl ex escape rhythn).

Class Ill: (no benefit)

1) AV block occurring at an infranodal | evel
(usual ly associated with anterior M with a w de-
conpl ex escape rhythnm.

2) Asynptomatic sinus bradycardia

2) Atrioventricular node bl ocks: The increased
nortality associated wth AV blocks is usually rel ated
to extent of myocardi al danage rather than consequence
of the AV bl ock

v 1st-degree AV block:* Cccurs in 4-13%of M's;
* Transi ent = observe; * Common in | VW
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v 2nd-degree AV block: * Cccurs in 3-10%of M's,
usually within 1st 24 hrs

a) Type | (Wi nkebach)[prolonged PR intervals with
| oss of beat]: occurs nost often in VWM, often
responds to atropine (if HR<45 bpm or hypotension),
usual |y narrow QRS conpl ex, observation and avoi dance
of nedi cations which prolong AV bl ock

b) Type Il [intermttent dropped ventricul ar
beats; PR interval remains constant]: nore common in
anterior M; inplies extensive infranodal involvenent,
usual |y associated with BBB, w de QRS conpl exes common,
35% progress to 3rd degree AV bl ock; tenporary
transvenous pacemaker suggested

v 3rd-degree AV bl ock

a) Inferior/posterior M: 3-7%of IVWM's progress
to 3rd degree AV block after 2nd degree AV bl ock,
usually fromtransient ischema to AV node, 2.7x
increase in-hospital nortality, responsive to atropine
or am nophylline, normal conduction returns within 3-7
days, observe carefully with transcutaneous pacemnaker
on st andby

b) Anterior M: indicates extensive damage of
septum poor prognosis frompunp failure or VF, nost
patients require tenporary transvenous pacenmaker

AV conduction di sturbances in |Wor posterior M
are due to enhanced vagal activity = transient, nore
responsive to atropi ne, and | ess dangerous

AV conducti on di sturbances in anterior M = nore
danger ous because of extensive ischem a to septum and
conducti ng system (renenber LAD supplies 2/3 of septun)

3) Bundl e Branch Bl ocks:
* New bundl e branch bl ock signifies extensive
nyocardi al danage & higher risk of conplications
* Uni fasicul ar bl ocks:

LAHB = nore common(5% of M's), usually benign
course

LPHB = rare, signifies extensive damage & coronary
i nvol venent as the L post fascicle has dual bl ood
supply
* Bundl e branch bl ocks:
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Conpl ete LBBB or RBBB in 10-15%of M's; 2/3 are
RBBB, new onset conplete LBBB or RBBB requires
tenporary pacemnmaker however nobst common cause of
deat h=punp failure, VT, or VF

[11. MECHANI CAL

1) LV Fail ure/ Cardi ogeni ¢ Shock
Facts:
* Mpst inportant predictor of post-M nortality
* Mbst comon cause = systolic dysfunction
decreased ejection fraction & cardi ac out put
* May be caused by papillary nuscle dsyfunction[acute
MR], VSD, free wall rupture, or RVM|[relative
hypovol em a]
Clinical: acute SOB, dyspnea, tachycardia (HR x Sv=CO,
pul monary rales, S3/S4, JVD, decreases 2 Sats,
el evat ed pCQ2/ decreased pQ2; decreased urinary out put
* CARDI OGENI C SHOCK = 5-15% of M’'s (necrosis of
>40% of ventricle)
Definition of cardi ogenic shock: Systolic BP<80mm Hg &
poor peripheral perfusion (cool extremties, |ow
urinary output [< 30cc/hr], alteration of nental
status, netabolic acidosis) & elevated LVED pressures
»Mdre common in elderly patients, prior M & new
anterior M; 90%treated nedically die
»Revascul ari zation reduces nortality by 40-60%
Di agnosi s and Managenent:
* Must be aggressive: Detailed history and physi cal
exam nation ai ned at nmaki ng di agnosi s= Review patient's
medi cati ons, EKG cardiac nonitor; intravenous line;
arterial blood gases, ensure oxygenation & ventilation
(intubate if necessary), ECHO coronary angi ography
* Begin nedical treatnent ained at initiating nedical
stabilization while preparing for revascul ari zation
( PTCA/ CABG)

* THE MANAGEMENT OF CARDI OGENI C SHOCK »#
1) Reduce Prel oad and Afterl oad

a) REDUCE PRELOAD: Diuretics (reduce nyocardi al
wal | stress by decreasing intraventricul ar vol une;
reduces pul nonary vascul ar congesti on, augnents renal
unl oadi ng of Na and water)=furosem de (loop diuretic) @
10-40nmg 1V g 3-4 hrs (watch for hypovolem a &
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hypokal em a)

b) REDUCE AFTERLOAD: Nitroglycerin (reduces
nyocardi al wall stress by enhancing ventricul ar
enptying; beneficial in VSD or acute MR to pronote
forward out put); NTG decreases Prel oad and Afterl oad
and increases coronary blood flow, Dose: begin at 5-10
ncg/ mn and titrate until inprovenent in synptons or BP
falls by 10-15% do not |ower systolic BP < 80 nm Hg;
ACE inhibitors should be instituted once the patient is
stabilized (reduces ventricul ar renodeling)

2) Control arrhythm as (see Section I1)

3) Utilize inotropes as needed:

A) Cardi ac inotropes:

| ) Dopam ne: Dose: 2ntg/kgml m n (dopam nergic-
increased flow to kidneys and G tract); 5-10
ncg/ kg/ mn (mainly beta-increased cardi ac output)=
peripheral dilation, increased HR and SV,
> 10 ncg/ kg/mn (mainly al pha) =increased afterl oad
[ el evat es bl ood pressure but increases inpedance to LV
ej ection]; Max dose=20 ntg/ kg/ mn

i1) Dobutam ne: predom nately beta=i ncreased SV
and HR, peripheral vasodilation
Dose: 2.5 ntg/kg/ mn and increase by increnents of 2.5
ncg/ kg/ m n; Max dose=30 ntg/ kg/ mn

iii1) Norepinephrine: predom nately al pha=i ncreases
SVR and afterl oad; Dose = 0.02-0.04 nctg/kg/ m n;
Cautions: used as tenporizing agent; watch for
accel erated tachycardi a and extravasation into soft
tissues

iv) Amrinone/MIrinone: phosphodi esterase
inhibitors with inotropic & vasodil ator effects; PCWP
& SVR,

Anti none dose: 0.75 ng/ kg over several m nutes;
mai nt enance of 5-10 ntg/kg/mn titrated to
stabilization; Max dose=10 ngy/kg

M I rinone dose: 50 ntg/ kg over 10 m nutes,
mai nt enance of 0.375-0.75 ntg/ kg/ mn

(Reduce dose of inotrope if HR>110 bpm for
supraventricular or ventricular arrhythm as, or acute
ST changes)
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4) Mechani cal support (1ABP, tenporary pacenaker)
Intra-aortic balloon counterpul sion-decreases afterl oad
(enhanced LV enptying); increases diastolic perfusion
pressures (enhanced coronary perfusion)[see Section |V]

2) Free Ventricular Wall Rupture:

Facts:

= Cccurs in 1.5-8.0%o0of M's, 30%wthin 1st 24 hrs;
90% wi thin 1st 14 days; peak occurence 1st-4th day
» Causes 8-24% of post-M nortality

= More common in wonen, > 70 y/o, hypertension

= Mbst comon in 1st transnural anterior or

anterol ateral M

= Cccurs at junction between necrotic and nornal
myocar di um

= 7X nore comon in LV than RV

» Cause of death=acute pericardial tanponade

Clinical: 1) ACUTE FREE WALL RUPTURE=abr upt onset of
chest pain (usually tearing); agitation, confusion,
prof ound shock, JVD, tachycardia, PEA; clinica
evi dence of pericardial tanponade
2) PSEUDOANEURYSM (f al se aneurysm =t he ruptured
contents of the LV cavity contained by the
pericardium prevents acute pericardial tanmponade

€ Pseudoaneurysmis conposed of pericardial &
epi cardi al adhesi ons and encl osed t hronbus which form a
narrow neck between the LV cavity and the pericardi um

€ Mst comon in inferior/posterior M

€ Patients usually conplain of chest pain or
di sconfort and synptons of acute CHF, enboli or
arrhyt hm as

€ CXR = cardionegal y; EKG = persistent ST
el evation; ECHO = >5mm hi gh density pericardi al
ef fusion with evidence of pericardial tanponade, defect
in nyocardium visualization of pseudoaneurysm DOPPLER
ECHO = turbulent flow through myocardial wall defect;
may be seen on CT of chest

Managenent : usual |y unsuccessful because of
i mredi at e hypot ensi on, pericardial effusion/tanponade
and cardi ac arrest

Reverse all anticoagul ants (heparin=protamn ne;
coumadi n=vitam n K/ FFP; thronbol ytics= cryoprecipitate)
Perform i nmedi ate pericardi ocentesis (clotting bl ood
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di agnosti c)

Cardi ac resuscitation with volunme & pressor support;
antiarrhythmc treatnment; consult CT surgery; |ABP

Al free wall ruptures and psuedoaneurysns nust

be surgically corrected. Psuedoaneurysns can wait until
patient stabilized=use beta-bl ockers or ACE inhibitors
whi ch reduce heart rate and contractility (reduce
ventricular pulsatile forces)

3). Ventricular Septal Defect

Facts:

X Qccurs in 2% of AM's; 1st 24 hrs 3 weeks(peak: 3-5

days)

* More common in large M's, elderly, hypertension

* 60% of VSD s in anterior septum (LAD supplies 2/3 of

interventricular septum; 40%of VSD s in posterior

septum [ wor se prognosi s]

* Most patients have poor collateral circulation,

mul ti vessel disease, & major vessels involved
Clinical: Pathophysiol ogy = rupture of

septum-imediate L to Rinterventricular shunt RV

overload with increased PA flow and el evated pul nonary

pressures; LV volune |oss = decreased LV out put

decreased CO, hypotension, tissue hypoperfusion & shock
Physi cal exam acute chest pain & SOB, sudden

tachycardia, hypotension/shock, harsh hol osystolic

mur mur t hr oughout the precordium (90%, systolic thril

(509, accentuated P2(t pul nmonary artery flow), JVD
ECHO = ventricul ar defect, dilated RV, TR, DOPPLER
ECHO = increased pul nonary artery flow, L-R shunt at
VSD; R HEART CATHETERI ZATI ON = bl ood from SVC and
pul nonary artery reveal 7-10% step-up in Q2 Sats
Managenent: Tenporary = 1)Treat CHF with Q2,
diuretics; 2) pronote forward ventricular enptying with
afterload reduction with nitroprusside, IV NTG or
hydr al azi ne; 3) pronote LV enptying with Inotropic
agents such as dobutam ne, anrinone or mlrinone
(cardiotonics that cause peripheral vasodilation);
4) 1 ABP in severe hypotension or refractory to nedi cal
managenment . DEFI NI TI VE TREATMENT = Surgi cal

* Factors affecting survival in VSD = size of defect,

extent of L-R shunt, ability of Rand L ventricle to
conpensate for volune shift
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4) Acute Mtral Regurgitation(papillary nuscle
rupture)
Facts: occurs in 1-2%of AM's within 2-7 days of M
_ Causes 5% of post-M deaths
_ Cccurs in nontransnural & transnmural M; small &
| arge infarcts

vy PAPI LLARY MUSCLES: a) Anterior papillary
nuscl e = supplied by LAD and Circunflex (rarely
ruptures); b) Posterior papillary nuscle= supplied by
RCA (90% or Crcunflex (10%
_ Partial papillary rupture nost conmon
_ Posterior papillary nuscle=75%of all papillary
nmuscl e ruptures
_ Compl ete rupture of papillary nuscle = rapid death
Clinical: acute SOB, pul nonary edema, tachycardi a,
hypot ensi on, shock, atrial arrhythm as (LA vol une
overl oad), hyperdynam c and di spl aced LV i npul se,
hol osystolic nmurmur (rmay be early ejection or silent),
S3 & or S4, thrill (rare)
Di agnosi s: CXR = pul nonary edena (asymretric pul nonary
ederma in upper lobes if MR jet streans toward pul nonary
veins of R upper |obe of lung; ECHO = flail mtral
| eafl ets, mtral regurgitation, LA enlargenent; DOPPLER
ECHO = regurgitant jet; R HEART CATHETERI ZATI ON = | arge
V waves in pulmonary artery and PCWP tracing
Managenent : TEMPORARY = 1) pronote forward ventricul ar
enptying = afterload reduction with nitroprusside, |1V
NTG or hydral azine; 2) pronote LV enptying with
i notropes such as dobutam ne, anrinone, or mlrinone;
3) atrial arrhythm as often refractory to nedi cal
managenent, cardiovert as necessary; 4) |1ABP in severe
hypot ensi on or refractory to nedi cal nanagenent
DEFI NI TI VE TREATMENT=Sur gi cal

5) Right Ventricular wvall M (RVM)

Facts: seen in 30-40%of inferior M's

_ 5-10%with ant M; 1-5% with no LV invol venent

_ More conmmon with proximal R coronary artery occl usion
_ Associated with higher nortality in VW

_ MECHANI SM 1ST: RV ischem a causes dilation of RV &
i ncreased intrapericardial pressure ALSO reduced RV
systolic pressure RESULT: decreased volunme to LV
(decreased CO); 2ND:increased pooling of blood in
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Rv=shi ft of interventricular septumtoward LV
3RD: RV diastolic and systolic dysfunction=l ower
gradi ent between RA and RV |ess novenent of bl ood
fromRA to RV RESULT: decreased RV filling and
forward RV enptying into LV

THEREFORE: Anything that _decreases Preload [RA &
RV filling pressures] such as hypovolem a, diuretics,
NTG 1oss of AV synchrony OR _decreases RA
contractility (RA infarction) OR _increases RV
afterload (LV dysfunction) will decrease LV output

Clinical: Triad of RVYM = hypotension _clear |ung
fields _elevated jugular venous pressure>10nm Hg (JVD)
Al so | ook for TR and R sided S3
EKG = IWM and ST segnment el evation in V1 suggest RVM
& or ST elevation in V3R and V4R (hi gher incidence of
maj or conplications and 8x in-hospital nortality)
[ Remenber: pericarditis, pulnonary enbolism & ASM can
al so cause ST elevation); ECHO = dilated RV with
dyski nesi s or akinesis, abnormal septal or atrial
not i on
Managenent: 1) Reperfusion therapy 2) maintain RV
preload with volune |oading (NS preferred) raise LVEDP
to > 12 mmHg; 3) avoid using nitrates or diuretics;
4) maintain AV synchrony (pronpt cardi oversion of SVT,
atrial fibrillation, atrial flutter; AV sequenti al
paci ng for AV block) correct bradycardia; 5) inotropic
support (if no rise in BP after fluid resuscitation);
DOBUTAM NE BEST = provides inotropic support, decreases
pul nonary vascul ar resistance and reduces RV afterl oad;
6) reduce left ventricular dysfunction (RV afterl oad)
to pronote RV forward output = treat CHF/ cardi ogenic
shock; consider ACE inhibitors

* Suspect RVYM in patient with VWM who becones
hypot ensi ve when diuretics or NTG are adm ni stered*

6) Ventricular Aneurysm
Facts: seen in 5-10%of M's
_ More common in transnural anterior M’s
_ Mortality 6x higher than patients w thout aneurysm
_ Size ranges from1-8 cm
_ 4x nore common in apex and anterior wall than
inferior wall
Aneurysm fornmati on: Infarcted area conposed of
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necrotic and fibrous tissue increased
intraventricul ar tension stretches noncontracting
infarcted nyocardium dilation of infarcted segnent
(i nfarct expansion) causes aneurysm formation
aneurysm thi nner than myocardi um aneurysm bul ges with
syst ol e=decreases ventricul ar stroke vol unme; bl ood
pools in aneurysm peri cardi um adheres to aneurysm
and calcifies (less likely to rupture)
Clinical: Consequences of aneurysm fornmati on= decreased
cardi ac output, hyperkinesis of contracting myocardi um
intraventricular mural thronbus formation

Synptons = post M chest pain (increased
nyocardi al wall stress), CHF(dyskinetic segnent),
ventricul ar tachyarrhythm as, CVA/ peripheral enbolism
sudden death
Di agnosi s: EKG = persistent ST elevation at site of
previous M; ECHO LV ANG OGRAPHY = vi sualize aneurysm
visualize mural thronbosis; CXR = cardionegal y
_ Mural thronbi formation in 40% of anterior M's, 60%
of anterior M's involving the apex
_ Miural thronbus formation within 48-72 hrs of M have
poor prognosis because of size of M (shock
reinfarction, rupture or tachyarrhythm a) rather than
enbolic events
_ System c enbolization in 10%w th rmural thronbus

Managenent :
A) 50% reduction in thronbus with anticoagul ati on.
_ Anticoagulate IF = large anterior M with or

W t hout mural thronbus, nural thronbus, |arge wall
notion abnornalities.

_ Use heparin acutely, maintain PTT @1.5 to 2x
normal . Then coumadin x 3-6 nonths (no reduction in
systolic enbolism noted).

_Use aspirin in conjunction with counmadin
B) Medi cal managenent for CHF & ventricul ar
arrhyt hm as.

C) If resistant to nedical therapy, consider surgical
i ntervention.

7) Pericarditis (2 types)

A) Postinfarction pericarditis:

* Develops within 12 hrs to 10 days of transnmural M;
usually in larger M's

* 50% reduction in pericarditis in patients receiving
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t hronbol ytics

* Develops in 6-20%of M patients not receiving

t hronbol ytics

Clinical: sharp & persistent chest pain; mdsternal
pain that radiates to shoul ders, interscapul ar area or
trapezius; pain increases with inspiration, relieved
with sitting up and | eaning forward; |ow grade fever;
pericardial friction rub (wthin 1st 3 days of M; nmay
be confused with nmurnmur of M)

EKG re-elevation of ST segnents, PR depression
(usually in large anterior M's), upright T waves (in
contrast to inverted T waves seen in nyocardi al
i schem a)

* 28% of postinfarction pericarditis have pericardi al
effusion (nore common wth extensive M)

* Hi gher incidence of conplications=CHF, atrial and
ventricul ar tachyarrhythm as

* Higher incidence of in-hospital and 1 year nortality
Managenent: 1) High dose aspirin=650 ng 4-6x/day

2) Avoid steroids or NSAID s because interfere with
nyocardi al scarring and pronote aneurysm fornmation

3) If receiving anticoagul ant therapy-observe for signs
of henorrhagic pericarditis and pericardial tanponade

B) Dressler’s Syndrone:
* Usually within 7-11 weeks of M (range=1-28 weeks)
* Qccurs in 1-6% of post-M patients
* CAUSE: Aut oi mune nechani sm (anti nyocardi al
anti bodies) vs viral infection
* | ncidence has decreased dramatically with use of
thronbolytics in M; NOT SEEN in patients who are
reperfused with thronbolytics [decreased infarct size
and production of myocardial antigens]
* Diffuse nonspecific inflammtory response over entire
myocar di um vs pericardial inflammtion over area of
transmural M (postinfarction pericarditis)
Clinical: Chest pain (see postinfarction pericarditis);
May have pleurisy plus constitutional synptons=low
grade fever, nalaise, weakness, nyalgia, arthralgia,
anorexia; pericardial friction rub, pleural rub;
pericardial effusion rare (unless anticoagul ants)
* EKG (see postinfarction pericarditis)
* CXR cardionegaly, pleural effusion (nore common
on L), pulnonary infiltrates
* Laboratory: elevated ESR and WBC
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* ECHO pericardial effusion, cardionmegaly
Managenent :
1) Hospitalize and observe for pericardial tanponade
2) ECHO = eval uate extent and duration of pericardial
ef fusi on
3) Discontinue anticoagulants if possible
4) Drug Therapy: 1st choice = Aspirin @650ny 4-6x/day;
2nd choi ce = I buprofen @400 ngy 4x/day (may interfere
wi th nyocardial healing and | ead to ventricul ar
renodel i ng and aneurysn); 3rd choice = Predni sone @ 10-
20mg qod for short term (May see recurrence when NSAI Ds
or steroid used)
5) Perform pericardiocentesis if pericardial tanponade
present= Cinical findings: tachycardia, distended neck
vei ns/blunted y descent, Beck's triad (hypotension in
the face of rising jugular venous pressure & quiet
heart sounds); pul sus paradoxicus [drop in peak
systolic BP > 20 mmHg in inspiration], narrow pul se
pressure; FINDINGS ON ECHO =peri cardi al effusion,
collapsing RA & or R ventricle during diastole

| V. THERAPEUTI C | NTERVENTI ONS

A. Intra-aortic Balloon Punp (I ABP)

The 1ABP is a devise that is inserted in the aorta
which is used to stabilize those patients who are
henodynam cal |y unstable fromrefractory cardi ac
i schem a or nmechanical conplications of M. It is
routinely utilized on patients who do not respond to
medi cal therapy and require surgical intervention
(PTCA, CABG rescue cardiac surgery) to treat the
cardi ac pat hol ogy.

The I ABP 1) increases diastolic perfusion pressure
i ncreasing coronary blood flow and all evi ating
nyocardi al ischem a; 2) decreases afterl oad thereby
pronoting foward flow fromthe LV and decreases LV work
& oxygen consunpti on.

The ideal patient for IABP is free of aortoiliac
di sease & or aortic regurgitation, _suffering their
first M, and _in cardiogenic shock that has failed
phar macol ogi ¢ t herapy.

Description of IABP. The | ABP is a vascul ar catheter
and inflatable balloon which is inserted into the
fenoral artery to provide circulatory assistance in
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patients with cardiac insufficiency.

The I ABP is placed percutaneously through the
femoral artery and advanced into the descending aorta
under fluoroscopy. The tip of the ABP is seated just
bel ow the ostiumof the L subclavian artery. The | ABP
is then attached to a conputerized punp, which
coordi nates inflation and deflation of the balloon wth
the cardi ac cycle.

The ball oon defl ates at the onset of ventricul ar
systole (isonetric contraction-before the aortic valve
opens). Deflation of the balloon at this tine
1) decreases inpedance to LV enptying, and 2) decreases
aortic systolic pressure (afterload). The decrease in
afterload (systolic BP drops by 10-15% i nproves
cardi ac output by approxinmately 15% In addition,
decreased resistance to LV ejection decreases
nyocardi al work and oxygen consunption. The LV end-

di astolic pressure is also reduced which leads to a
reduction in the diastolic perfusion gradient.

The balloon is inflated just after the cl osure of
the aortic valve |eaflets. Expansion of the ball oon
causes increased aortic diastolic pressure which may
rise by as nuch as 70% This rise in aortic diastolic
pressure increases proximal aortic blood flowto the
coronary arteries and proximal aortic blood vessels.
The increased diastolic blood volune and pressure in
the proximal aortic root increases diastolic perfusion
pressure. This results in increased blood flowto the
coronary vessels. At the sane tinme, arterial end-

di astolic pressure and LV end-diastolic pressure fal

by 10% This causes a decrease in the diastolic
perfusi on gradi ent thereby enhancing diastolic coronary
flow.

Reconmendat i ons for use of | ABP: (Jacc 1996: 28(5) @362)

Class |:

1) Cardi ogeni c shock not quickly reversed with

phar macol ogi ¢ therapy. The IABP is utilized as a
stabilizing neasure in preparation for angi ography and
pronpt revasucl arization.

2) Acute mtral regurgitation or VSD conplicating M as
a stabilizing therapy for angi ography and repair/
revascul ari zati on

3) Recurrent intractable ventricular arrhythmas with
henodynam c instability.
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4) Refractory post-M angina as a bridge to angi ography
and revascul ari zati on.

Class |la:

1) Signs of henodynami c instability, poor LV function,
or persistent ischema in patients with | arge areas of
nyocardi um at ri sk

2) Cass Ilb:

1) In patients with successful PTCA after failed

t hronbol ysis or those with three vessel coronary

di sease-to prevent reoccl usion.

2) In patients known to have | arge areas of myocardi um
at risk with or without active ischem a.

Common uses of | ABP (3 crit 111 1992; 7(3) @37)

1) Unstabl e angi na (common use for | ABP)= reduces
nyocardi al work and increases coronary fl ow

2) Refractory V tach of ischemc etiology =
i ncreases coronary flow (augnents antiarrhythm cs)

3) Acute M =1limt size of M, (rarely utilized-
t hronbol ytics nore effective)

4) Peri-infarction cardi ogenic shock = support
patient while being prepped for PTCA or CABG
decreases afterload/increases diastolic perfusion
pressure/ decreases pul nonary wedge pressure/increases
cardi ac out put by decreasing cardiac work and i nproving
LV outfl ow tot al

5 AM with VSD = reduces afterl oad; augnents
forward flow through the aorta (CO i ncreased)

Result: L-to-R shunting reduced/ decreased LV vol une
overload and LV end-di astolic pressure/reduces
nyocardi al work & O2 consunption

6) AM with acute MR = decreases afterload &
augnents forward flow through the aorta (CO increased)
Resul t: reduced nyocardial work & O2 consunpti on/

i nproved coronary flow reduced afterl oad pronotes LV
forward enptyi ng and decreases regurgitant flow
decreased LV end-diastolic pressure alleviates

pul monary congestion

7) AM with LV aneurysm= with systol e thinned
ventricle dilates decreased LV stroke volunme &

i ncreased LV end-diastolic pressure (further reduces CO
& causes pul nonary congestion). | ABP reduces afterl oad
& pronotes forward fl ow through aorta/ Reduces LV end-

di astolic pressure = alleviates pul nonary congesti on
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Contrai ndi cations for | ABP:

1) Aortic insufficiency=diastolic balloon inflation

i ncreases regurgitant volune & acutely dilates LV

2) Aortic dissection=balloon my be passed into fal se
| umen and rupture aorta

3) Peripheral vascul ar di sease (especially | ower
extremties)=potential for dissection of vessel,

conpl ete occlusion of vessel during inflation and
defl ation, cautious use in vessels with grafts

(rel ative contraindication)

4) Thoracic or abdomi nal aortic aneurysn¥inflation of
bal | oon may damage aorta further or cause perforation,
potential for dissection during insertion

5) Bl eedi ng di at hesi s=bl eeding frominsertion site is
common conplication (20-30%

Conpl i cations of | ABP (higher in wonmen, DM HBP)
1) Perforation of iliofenoral artery or aorta

2) Arterial rupture

3) Arterial pseudoaneurysm

4) Arterial occlusion causing |linb or organ ischem a
5) Severe bl eedi ng/ hematona at insertion site (5%
require surgical intervention)

6) Infection

7) Thronbocyt openi a

8) Henolytic anem a

9) Arterial/aortic thronbosis

10) Enbolic phenonenon

B. Tenporary Cardi ac Pacemaker (JACC 1996; 28(5) @367)
***Tenporary paci ng has not been shown to reduce
nortality associated wth AV bl ock or intraventricul ar
conduction delay. Cause of death nost commonly due to
punp failure or sudden malignant ventricul ar
arrhythma, rarely bradycardi a***

a) Transcutaneous Patches Wth Active Demand Paci ng:
Class |:

1) Sinus bradycardia (rate < 50/mn) with synptons of
hypot ensi on (systolic blood pressure < 80mm Hg)
unresponsi ve to drug therapy

2) Mobitz type Il second-degree AV bl ock

3) Third-degree heart bl ock

4) Bilateral BBB (alternating BBB, or RBBB and
alternating LAFB or LPFB (regardl ess of time of onset)
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5) Newly acquired or age indeterm nate LBBB, LBBB and
LAFB, RBBB and LPFB

Class |la:

1) Stable bradycardia (systolic blood pressure >90 mm
Hg, no henodynam c conprom se, Or conprom se responsive
to initial drug therapy)

2) Newly acquired or age-indeterm nant RBBB

Class IIb: 1) Newly acquired or age indeterm nate
first-degree AV bl ock

Class Ill: 1) Unconplicated acute M w thout evidence
of conduction system di sease

b) Tenporary Transvenous Paci ng:

Class |:

1) Asystole

2) Synptomatic bradycardia (includes sinus bradycardi a
wi th hypotension and type | second-degree AV block with
hypot ensi on not unresponsive to atropine)

3) Bilateral BBB (alternating BBB or RBBB with
alternating LAFB/ LPFB) [any age]

4) New or indeterm nate age bifasicular block (RBBB
with LAFB or LPFB, or LBBB) with first-degree bl ock

5) Mobitz Type |1 second-degree bl ock

Class |la:

1) RBBB ad LAFB or LPFB (new or indeterm nate)

2) RBBB with first-degree AV bl ock

3) LBBB, new or indeterm nate

4) Incessant VT, for atrial or ventricular overdrive
paci ng

5) Recurrent sinus pauses (> 3 sec), not responsive to
at ropi ne

Class |lb:

1) Bifasicular block of indeterm nate age

2) New or age-indeterm nate isol ated RBBB

Class I11:

1) First-degree heart bl ock

2) Type | second-degree AV bl ock with normal

henmodynam cs

3) Accelerated idioventricular rhythm (Al VR)

4) BBB or fascicul ar block known to exist before acute
M
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