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Right Ventricular Infarction—Diagnosisand Treatment
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Summary: Right ventricular infarction (RV1) asassessed by
various diagnostic methods accompanies inferior-posterior
wall myocardia infarction (M) in 30 to 50% of patients.
Recognition of the syndrome of RV isimportant asit defines
aggnificant clinical entity, whichisassociated with consider-
ableimmediate morbidity and mortality and hasawell-delin-
eated set of prioritiesfor its management. Patients may clini-
cally present with hypotension, elevated jugular venous pulse
(JvP), and occasionally shock, al inthe presenceof clear lung
fields. The ST-segment elevation of = 0.1mV intheright pre-
cordial leads V4R isareadily available electrocardiographic
sign used for diagnosis of RVI. Other diagnostic approaches
for ng RVI include echocardiography, radionuclide
ventriculography, technetium pyrophosphate scanning, and
hemodynamic measurements. The proper management of
RV includes volumeloading to maintain adequate right ven-
tricular prel oad, ionotropic support, and mai ntenance of atri-
oventricular synchrony. Reperfusion therapy should beinitiat-
ed a theearliest Sgnsof right ventricular dysfunction. Finaly,
completerecovery over aperiod of weeksto monthsisarule
inamgority of patients, suggesting right ventricular “stun-
ning” rather thanirreversible necrosishasoccurred.

Key words: right ventricle, myocardial infarction, diagnosis,
€lectrocardiogram, hemodynamics, treatment, reperfusion
Introduction

Although right ventricular infarction (RVI) was described
earlier inthe autopsy studies,13 Cohn et al.4in 1974 gavethe
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initial description of the clinica syndrome of right ventricular
failurein patientsof RVI. Sincethen RV hasbeen recognized
more frequently and continues to be a diagnostic and thera-
peutic challenge. Acute myocardid infarction (MI) involving
only theright ventricleisarareevent.1: 57 Right ventricular in-
volvement in the setting of an acuteinferior wall M1 ismuch
more common. Recognition of thesyndromeof RV isimpor-
tant asitidentifiesasignificant clinical entity, whichisassoci-
ated with consi derableimmediate morbidity and mortality8-11
and hasawell-ddlineated set of prioritiesfor its management.
Itspresence definesahigh-risk subgroup of patientswith acute
inferior left ventricular infarction who should be considered
high-priority candidates for reperfusion. Ischemia or infarc-
tion of theright ventricleresultsin decreased right ventricular
compliance, reduced filling, and decreased right ventricular
stroke volume. In turn, these changeslead to diminished |eft
ventricular filling and drop in cardiac output that could result
in systemic hypotension and shock. Frequent accompani-
ments may include atrial infarction, sinus bradycardia, atria
fibrillation, and atrioventricular block. Hencethe presence of
RVI shouldraiseaclinicd dert for itspotentia immediatelife-
threatening consequences.

Acuteocclusion of theright coronary artery, proximal tothe
right ventricular branches, resultsin right ventricular dysfunc-
tion.12-16 However, many right coronary artery occlusionsdo
not result in significant right ventricular necrosis 11 17.18 This
may be dueto lesser right ventricular myocardia oxygen de-
mands (theright ventricle hasmuch smaller muscle massthan
theleft ventricle); coronary perfusion of theright ventricle oc-
cursbothin systoleand diastole; and the presence of more ex-
tensive collateral vesselsfrom left to right. Right ventricular
hypertrophy may predispose apatient to RV when coronary
artery diseaseispresent.13.19-21

Theincidence of RV isvariable depending on the criteria
used for detection.l: 7 13 2 Autopsy studiest: 13 suggest that
right ventricular infarction accompaniesfatd inferior |eft ven-
tricular infarction in 24 to 34 percent of cases. Noninvasive
studies??2 suggest that RV 1 occursin morethan 30 percent of
patientswith acuteinferior-posterior left ventricular MI. Ana-
tomic evidence of RV ismore common than expected hemo-
dynamic pattern.15.16.22.23

A spectrum of right ventricular systolic and diastolic dys-
functioninthesetting of inferior wall M1 hasbeen recognized.
Althoughthereare potentialy life-threatening acute hemody-
namic and clinical consequencesin some, most patientswith
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right ventricular dysfunction after M1 have spontaneous re-
covery of right ventricular function, leading some clinicians®
to believethat theterm “right ventricular infarction” isamis-
nomer and representsviable but “ stunned” myocardium. The
following review gives an ingght into the various diagnostic
modalitiesand treatment of RVI.

Clinical Presentation

Clinical recognition of acute RV | isextremely important, as
appropriatetherapy for hypotension and shock must be started
prior to consideration of noninvasivetestsor invasive monitor-
ing. Right ventricular infarction should be suspected in any
patient with acute inferior wall M1. Even in patientswho do
not present with hypotension, the potentia of RV should be
recognized to avoid therapy that will further lower right heart
preload. Ischemiaor infarction of theright ventricleresultsin
decreased right ventricular compliance, reduced filling, and
decreased right ventricular stroke volume. Thesechanges|ead
to diminished left ventricular filling and drop in cardiac out-
put. Inaddition, acuteright ventricul ar dil atation causesal eft-
ward shift of interventricular septum, increasing | eft ventricu-
lar end-diastalic pressure with a decrease of |left ventricular
compliance and cardiac output.8 2-22 These changesin left
ventricular compliance are further aggravated by increased
intrapericardia pressure?’- 332 gsaresult of right ventricular
dilatation. Inarecent study, Brookeset al .33 demonstrated that
the geometric changes in the left ventricle, caused by right
ventricular dilatation dueto RVI, resulted inasignificant im-
pairment of left ventricular contractilefunction in addition to
thediastalicfilling abnormalities and changesin compliance.
Therefore, dthough the patient has clinical signsof increased
right-sided pressure, the left ventricular filling and systolic
function may be below norma. The symptomsof RVI may be
more pronounced inthe presence of combinedright atrial in-
farction with associated rate and rhythm disturbances 16 \When
the culprit coronary artery lesion is distal to the right atria
branches, augmented right atrial contractility enhancesright
ventricular performance and off sets some of thehemodynam-
ic consequencesof RVI.

Thetriad of hypotension, eevated jugular venous pressure
(IVP), and clear lung fields has been recognized as marker of
RVI in acute inferior-posterior wall MI.#4 34 35 Pulsus para:
doxus (decreasein size, or even momentary disappearance of
the pulse during inspiration) and K ussmaul’s sign3(an inspi-
ratory increasein JV P) have a so been reported in patientswith
RVI. Thepresenceof elevated VPand Kussmaul’ssigninthe
setting of an acuteinferior wal infarction indicate ahemody-
namically significant RV I (sensitivity = 88% and specificity
= 100%), particularly when it is associated with significant
damage to the left ventricle and/or interventricular septum.
Elevated JV P d onewasfound to be more sensitive (88%) but
less specific (69%) in the same study in detecting ahemody-
namicaly sgnificant RV1. Therefore, acareful bedside exam-
ination of thejugular venous pulse serves as an important di-
agnostictool indetermining theseverity of RVI andraisingthe

clinicd dert of itsacute hemodynamic consequencesand the
caution for the judicious use of drugs like morphine and ni-
trates. Patientswith intact right atria perfusion manifest aug-
mented atrial contraction resultinginenhanced A waveand X
descent, but diminished Y descent in thejugular venous pul -
sations. In contrast, patients with depressed right atria func-
tion havehigher right atrial and systemic venous pressures, but
depressed A wave, X descent, and Y descent.26 Finding of di-
minished A wavein patientswith hemodynamically important
RVI, signifyingright atria infarction, hasbeen proventobea
bad prognosticindicator eveninthe presence of preserved | eft
ventricular function.16

Auscultation may reved aright-sided Sz and S1.36 Tricuspid
regurgitation may be identified because of dilatation of right
ventricular chamber, which may be severe when related to
papillary muscledysfunction.3”- 38 Right ventricular infarction
occasionaly may be accompanied by ventricular septd de-
fect, 3% 90 jdentified by asystolic murmur that increaseswithin-
spiration, and is accompanied by profound hemodynamic
compromise. It isimportant to recognizethat findingsof RVI
may be masked by globd |eft ventricular systolic dysfunction
with hypotension and pulmonary congestion. Finaly, high-
grade atrioventricular blocks may occur and result in loss of
atrial ventricular synchrony with exacerbation of hypotension
and shock.*1

Noninvasive Diagnosisof Right Ventricular Infarction

Sinceright ventricular function canimproverapidly, diag-
nostic tests should be performed soon after presentation. Vari-
ousnoninvasive methods havebeen used for diagnosisof right
ventricular infarction, including chest x-ray, eectrocardio-
gram, two-dimensional echocardiogram, radionuclide ven-
triculogram, and technetium-99m pyrophosphate myocardia
scintigram.

Chest Roentgenogram

Thechest x-ray isnot particularly helpful inthediagnosisof
RV1. The suggested radiographic findings of right atrial and
ventricular enlargement have avery low sengtivity and speci-
ficity for right ventricular infarction.*2

Electrocardiogram

Electrocardiography isrecognized asthe most smple and
readily available diagnogtic tool for identification of RVI.
Therefore, anincreasing number of electrocardiographic crite-
riafor RVI24 43-53 have been studied (Table 1) with variable
sengitivity and specificity.2* 48 Theright ventricular involve-
ment can be diagnosed with apredictive accuracy well above
80% by the presence of ST-segment elevation of >1 mminthe
right-sided precordid lead, V4R, inthe presence of an acutein-
ferior or inferioposterior M|.24. 25,4347, The ST-segment ele-
vaioninVRisastrong independent predictor of major com-
plications and in-hospital mortality.#8. 5558 Zehender et al.,*8
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TaBLE |  Electrocardiographic criteriafor diagnosing right ventricular infarction

Electrocardiographic No. of Sengtivity Specificity Positive predictive Reference
criteria petients (%) (%) value (%) Nos.
ST elevation
V3aR>0.05mV 43 79 68 — 47
VaR>0.1mV 110 59 0 89 47,53
V4R>0.05mV 181 81 76 75 44,46, 47
V4sR>01mV 255 80 83 87 24, 43,45, 46,48
VsR>0.1mV 110 72 83 86 24,49
VeR>0.1mV 110 67 0 88 24,49
V4R-VeR>0.1mV 33 0 91 82 50
Qwave
V3R 43 37 87 83 49
Q/QSV4R 71 85 59 — 46,47
QSV3R-V4R 28 78 100 A 46
ST eevation
V1>0.05mV 115 38 40 27 47,51
V1>0.1mV 183 28 65 47 24,50,51
V2>0.05mV 115 33 18 20 47,51
V2>0.1mV 105 20 38 19 45,50
ST devationV2/ ST
depresson aVF <50% 68 79 91 82 52
ST devation>0.1mV:
Int=+ 111 >1 24 63 83 91 53
Int+ i1 >1 24 65 57 e 53

in aprospective study of 200 petients, demonstrated that the
ST-segment elevationinlead V 4R identified patientswith in-
creased hospital mortality and major complications, including
cardiogenic shock, ventricular fibrillation, and third-degree
atrioventricular block. Itisimportant to recognizethat ST-seg-
ment elevation in right precordia leads is transient?* 44 and
may beabsentinonehalf of patientswith RV after 12 hof on-
set of chest pain. Furthermore, conditionsother than RV may
produce ST-segment elevation in lead V4R, including acute
pulmonary embolism, |eft ventricular hypertrophy, acuteante-
rior septal myocardid infarction, pericarditis, and previousan-
terior myocardia infarctionwith aneurysmformation.

There arereports of RV presenting as ST-segment deva-
tion in leads V1—Vs mimicking anterior wall M1.59-83 |t is of
notethat thedistribution of ST-segment elevationintheanteri-
or leadsisgreater inleadsV1—V2 and decreased toward Vs—Ve
inRVI compared with anterior wall MI.5® Thetwoinfarctscan
be separated when vector conceptsare used.®* Asexplainedin
arecent article by Hurst, in the case of RV the ST-segment
vector isdirected anteriorly andismorethan + 90° totheright
(producing a downward displacement of the ST-segment in
lead 1), whileinthe case of anteroseptal |eft ventricular infarc-
tionthevector isaso anterior, butisusudly located from —30°
to —90° totheleftinthefrontal plane (producing an elevation
of the ST segmentinlead|).54

Right bundle-branch block and complete atrioventricular
block arethe most frequent conduction abnormalities associ-
ated with RV1.%4 Disturbancesof rhythm such asatrid fibrilla-
tionB> and sinus bradycardial® %.5” may be present.

Thuséectrocardiogram serves asavery important tool for
thediagnosisof RVI, and it isimperativeto record right-sided
precordial leadsin all patientswith inferior wall M1 assoon as
possible.

Echocardiogram

Asinother fields of cardiology, echocardiography has ex-
panded its implications in the diaghosis of RVI. Abnormal
findingsinclude right ventricular dilatation, right ventricular
wall akinesis or dyskinesis, reversed septd curvature caused
by the reversal of the transseptal pressure due to increased
right ventricular end-diastolic pressure, and the presence of se-
vereright atrial enlargement. Thepresenceof interatrial septal
bowing indicating a concomitant right atrial infarction isan
important prognostic marker and is predictive of more hypo-
tension, atrioventricular blocks, and higher mortality inRV1.68
In astudy on 53 patientswith inferior wall MI, Ddll’ Italia et
al.,2 usingright ventricular akinesisor dyskinesisasamarker
for RVI, found that echocardiography was ahighly sensitive
technique for detecting hemodynamically significant RVI.
However, it dso detected wall motion abnormalities in pa-
tients who never devel oped hemodynamic evidence of RVI.
Thisreduced specificity may bedueto asuperior sensitivity of
echocardiography in detecting right ventricularischemiaor in-
farction that may or may not be associ ated with hemodynamic
derangement. Lopez-Sendon et al . obtained similar results.

The addition of Doppler echocardiography has increased
thediagnostic utility of thistechnique by detecting complica
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tionsof RV such astricuspid regurgitation, ventricul ar septal
defect, and shunt flow acrossapatent foramen ovale. Doppler
echocardiography can also detect premature opening of the
pulmonic vave, indicating anoncompliant right ventricle.”

Radionuclide Angiogram

Radionuclide angiography isauseful technique for deter-
mination of right ventricular gection fraction. Right ventricu-
lar dilatation or right ventricul ar gjection fraction of <45% has
been demonstrated in 40 to 50% of patientswith inferior wall
M using both first passand gated equilibrium technique.”.- 72
However, because of awide range of normal valuesfor right
ventricular gection fraction, areduction of right ventricular
g ection fraction alone cannot be used as aspecific marker of
RV1. When low ejection fraction iscombined with right ven-
tricular wall motion abnormalities, together they had asensi-
tivity of 92% and a specificity of 82% in detecting hemody-
namically important RV1.2

Technetium-99m Pyrophosphate Scintigram

Invariousstudiesusing thistechnique, theincidenceof RVI
associated with acute inferior wall M1 is variable, ranging
from 20t0 40%.73 Although highly specific, technetium-99m
pyrophosphate scintigraphy is not very sensitive, especialy
for detecting hemodynamically important RV1. The sensitivi-
ty of thismethod to detect thisclinicaly important presenta-
tion of RV approaches 25%.22 Also, application of thistech-
niqueis limited in the acute setting because scans should be
obtained 24 to 36 h after theonset of theinfarct.

Hemodynamic M easurements

Invasive hemodynamic measurementsprovideareliablein-
formation about the extent and severity of right heart involve-
ment. Thediagnosisof RV can be confirmed by hemodynam-
ic datawhen theright atrial pressure exceeds 10 mmHg and
theratio of right atrial pressureto pulmonary capillary wedge
pressureexceeds 0.8 (normal value< 0.6).2223 Cohnetal # ob-
served andevated right atrid pressurein excessof pulmonary
artery wedge pressurein 6 (8%) of the 78 patients with acute
myocardid infarction who underwent hemodynamic monitor-
ing as part of their clinica management. Lorell et al.3* de-
scribed 12 (4%) of the 306 patientswith inferior wall M1 who
had elevated right heart filling pressures compared with left
heart filling pressures. L opez-Sendon et al . reported that right
atrial pressure> 10 mmHg and within 1-5 mmHg of pulmon-
ary artery wedge pressure had asensitivity of 73% and aspeci-
ficity of 100% in identifying hemodynamically important
RvVI.Z

A prominent Y descent in the right atrial waveform was
considered a hdlmark of RVI in earlier sudies23 43 45, 46
These studiesdid not correlatetheir observationswith the ex-
tent of concomitant left ventricular infarction, and as these
waveforms were related to electrocardiographic criteriathe

results were confounded by atrioventricular dyssynchrony.
Goldstein et al., 26 by timing right atrial waveformsto right
ventricular mechanical events, demongtrated that the predom-
inant descent wasthe X descent. Patientswith intact right atri-
a perfusion manifest augmented atrial contraction resultingin
enhanced A wave and X descent, but diminished Y descent,
reflecting reduced right ventricular complianceand increased
impedance to ventricular filling throughout diastole. In con-
trast, patients with depressed right atria function have de-
pressed A wave, X descent, and Y descent. Other workersaso
observed adiminished Y descentin RV1.1574.75 Patientswho
deve op tricuspidincompetence have prominent V waveand a
rapid Y descent. Theright ventricular waveform showsadi-
minished peak systalic pressure that appears broad and dug-
gish. Elevated right ventricular end-diastolic pressures, right
ventricular “dip and plateau,” and equdization of diastolicfill-
ing pressure indicate right ventricular diastolic dysfunction.
This equalization of pressure is partly due to elevated in-
trapericardial pressure caused by dilatation of theright ventri-
cle2’ 30 The dlevated intrapericardial pressure may be partly
responsiblefor thelow output syndromeof RVI.

Treatment

Earlier experiments on animal models suggested that the
right ventricle functions as a passive conduit and its contrac-
tion was not important in the maintenance of circulation.”6-7
In 1974, Guiha et al.,8 working on a canine mode of RVI,
demongtrated an increasein right heart filling pressuresand a
decrease in cardiac output in experimentally induced right
ventricular damage, and that progressive volumeloading pro-
duced an increment in right heart filling pressures, aswell as
an increase in systolic arterial pressure and cardiac output.
This study provided the rationae behind volume loading in
thetreatment of RV 1. In the absence of any other pathogenic
mechanisms, volumeloading, by restoring left ventricular fill-
ing pressures, should improve the cardiac output. However
clinical studiesfailed to show uniform benefitswith volume
loading,8 15 29.81 indi cating that other mechanisms might be
responsiblefor the hemodynamic dterationsin RV1.

In 1983, Goldstein et al.2” demonstrated that right ventricu-
lar infarction in dogs caused a fall in cardiac output which
could beimproved by volumeloading and further augmented
by pericardiotomy, highlighting therole of anintact pericardi-
um in hemodynamic changes of RV1. It isthought that acute
right ventricular dilatation asaresult of RV in aclosed peri-
cardia spaceisresponsblefor decreased | eft ventricular com-
pliancedueto pericardia restraining effects. Inaddition, acute
right ventricular dilatation causesaleftward shift of interven-
tricular septum, increasing left ventricular end-diastolic pres-
surewith adecrease of |eft ventricular complianceand cardiac
output.8 2-2° Furthermore, recent experiments on pigs by
Brookes et al .33 showed that the dteration of septal curvature
asaresult of acuteright ventricular dilatationin RVI changes
the left ventricular geometry and that this has adirect impact
on left ventricular contractile function, which isindependent
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of the effects of left ventricular inferior wall ischemiaor left
ventricular compliance.

Therefore, volumeloading in the context of right ventricu-
lar dilatation may not improve cardiac function. Volumeload-
ing may further dilatetheright ventricle, causing afurther de-
creaseinleft ventricular complianceand systalic function. The
discrepancy in responding to fluid therapy may reflect aspec-
trum of initial volume statusin patients with acute RV1 with
hypovolemic right heart infarctswho are definitely benefiting
fromfluid therapy.

As aresult, the therapeutic options for RVI differ from
thosein apatient with isolated or predominant |eft ventricular
infarction (Tablell).

Optimization of Ventricular Preload

Theinitia therapy of apatient with RV, who has hypoten-
sion and no pulmonary congestion, should start with volume
expangion, often by infusion of isotonic salineto increase the
filling of theright ventriclewhich inturn will incressethefill-
ing of theunderfilled | eft ventricleand increase cardiac output.
For patientswho are unresponsiveto initial trial of fluids, he-
modynamic monitoring may be necessary, and subsequent
volumechallenge may beappropriateif the estimated central
venouspressureis< 15 mmHg. Astheright and left ventricles
are prel oad dependent, any interventionsthat reduce the pre-
load (diuretics, nitrates, and vasodilators) should be avoided
even in the absence of hypotension. This treatment Strategy
would differ from therapy for pump failure caused by acute
left ventricular infarct dueto the need for maintaining theright
ventricular preload inacute RV1.

Treatment of isolated or predominant |eft ventricular dys-
function due to acute Ml in a patient with systolic arterial
pressure> 100 mmHg, cardiacindex < 2.51/min/m2, and ele-
vated | eft side pressuresof > 18 mmHgwouldincludemodest
diuresis and afterload and preload reduction using intra-
venous hitroglycerin and an angiotensin-converting enzyme
(ACE) inhibitor.82 In contrast, treatment of RV includes ear-
ly maintenance of right ventricular preload with intravenous
fluid administration and avoidance of diuretics, nitrates, and
ACE inhibitor. When RV isaccompanied by severeleft ven-
tricular dysfunction and pulmonary congestion, theright ven-
tricleis further compromised by increased afterload. In this
circumstance, the use of afterload-reducing agents such as
sodium-nitroprusside or an intra-aortic counterpul sation de-

TaBLE Il Sequelsof right ventricular ischemia

viceisoften necessary to unload theleft and subsequently the
right ventricle.

lonotropic Stimulation

Parenterd ionotropic stimulation has been shown to im-
prove both right and left ventricular function in the setting of
an acute RV1.8.16.83,84 Del|’ talia et al B sudied the effect of
dobutamine in nine patients with RVI after volume loading
with normd salineand found that dobutamineproduced anin-
crease in cardiac index and right ventricular stroke volume.
Further animal experiments83.85 confirmed theseresults, and it
was thought that ionotropic stimulation enhances right ven-
tricular performance by increasing ventricular septal contrac-
tion. Thisactsin apistonlike fashion and contributesto right
ventricular systolic pressure generation and anincreasein car-
diac output. Recent experiments by Brookes et al.33 showed
that dobutaminea so actsby enhancing | eft ventricular systolic
pressure, exaggerates septal movement toward the right ven-
triclein systole, reducing right ventricular cavity dilatation,
thusmaintaining left ventricular cavity geometry and enhanc-
ingitscontractile performance. Dobutamineal so candiminish
pulmonary vascular resistance and thereforereduceright ven-
tricular afterload.

Thus, ionotropic support with dobutamineshould beinitiat-
edif the cardiac output failstoimproveafter 1-2 litresof fluid
adminigtration. Although dobutamine is the preferred initial
drug of choice, patientswith severe hypotension may require
agentswith pressor effectssuch asdopaminefor restoration of
adequate coronary pressure.

Optimization of Rhythm

Evenintheabsence of right ventricular infarction, patients
with inferior wall M1 are prone to develop bradycardia,
thought to be mediated by Bezol d-Jarisch reflex .85 87 Brady-
arrhythmias may precipitate severe hemodynamic compro-
misein patientswith RV 1. Bradyarrhythmiasresultingin atri-
oventricular dyssynchrony and lossof right atria contribution
may also lead to severe hemodynamic compromise,16:66.67.85

Thedevel opment of high-degree atrioventricular block has
been reported to occur in as many as 48% of patients with
RV1.41 Although atropine may restore physiologic rhythm
in some patients, atrioventricular sequential pacing may be
necessary for increasing the cardiac output and reversing the

RV systolic dysfunction O | RV cardiac output

RV dilatation O Septd shifttoward LV
0 1 Pericardia pressure
00 Changein LV geometry
Atrioventricular dyssynchrony [0 Lossof atria contribution to ventricular filling

Concomitant LV infarction O | LV systalicfunction

O 1 LV filling

O ¢ LV compliance

O | LV compliance

O | LV systalicfunction
O | LV cardiac output
O | LV cardiac output

0 1 LV cardiac output
01 LV cardiac output
01 LV cardiac output
01 LV cardiac output

Abbreviations: RV =right ventricle, LV =Ieft ventricle.
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shock associated with atrioventricular dyssynchrony inRV1.88
Therearereportsthat aminophyllinemay restoresinusrhythm
in patients with acute atrioventricular block, suggesting the
role of ischemia-induced adenosine.8% 9 This pharmacol ogic
maneuver may restore atrioventricular synchrony and thereby
obviatethe need for transvenous pacing. In patientswith atrial
fibrillation, prompt cardioversion and restoration of atrioven-
tricular synchrony should be considered at the earliest sign of
hemodynamic compromise.

Reperfusion

Thesautary effectsof reperfusion in patientswith inferior
wall M| have been lessimpressivethan in patientswith anteri-
or wall M1.%2 Whether the presence of RV| in patientswithin-
ferior wdl M1 is an indication for reperfusion is less clear
(Tablelll). Somestudiessuggest that right ventricular function
recovers only after successful reperfusion,® 26 92 95, 96, 98
whereas others report improvement even in the absence of a
patent infarct-rel ated vessel 15 93,94,99,100

Zehender et al.,? studied 107 patientswith RV, identified
by the presence of ST-segment eevationintheright precordia
lead V 4R. They found that both mortaity and major in-hospi-
tal complicationswerelower in patientswho received throm-
bolyticsthaninthosewhodid not.

In the second phase of the Thrombolysis in Myocardia
Infarctiontria % therewasareductionintheincidenceof RVI
(identified by wall motion abnormality on a predischarge ra-
dionuclide angiogram) among patientswith inferior MIswho
had patent infarct-rel ated arteries, compared with thosewhose
arteries remained occluded (14 vs. 48%). This finding sug-
geststhat successful thrombolysismay prevent RV1.

Inanother related study, Bowers et al.28 studied therole of
primary angioplasty in 53 patients with RV (identified by
echocardiographic evidence of acombination of right ventric-
ular dilatation, depressed right ventricular globa function, and
wall motion abnormalities). They found that patients with
right ventricular dysfunction who had incompletereperfusion
had higher mortality (58%) and ahigher rate of untoward in-
hospital events(83%).

Inarecent study, Zeymer et al.%” studied the prognosticim-
pact of RV in streptokinase-trested patientswith acuteinferi-
orwall MI. They found that patientswith inferior wall MI and
“small ST” (sum of ST-segment elevations of <0.8 mm on
standard 12-lead ECG) had a very low cardiac mortality re-
gardlessof whether RV (identified by the presence of ST-seg-
ment elevation in right precordial lead V4R) was present or
not. Theauthorsconcluded that reperfusiontherapy inpatients
with acuteinferior wall Ml and“small ST,” indicatingasmall
infarction, isnot indicated irrespective of the presenceof RVI,
unless advanced heart block or hemodynamicingtability indi-
catesalargeinfarct.

O'Rourke 1%t in arecent editorid, statesthat since different
methods are used to diagnose RVI and failure to randomize
patientswith RV to thrombolytic or primary angioplasty ver-
sus nonreperfusion therapy, it would be difficult to determine
which patientswith inferior wall Ml and RV arelikely todo

better with reperfusion therapy. O’ Rourke recommends that
patientswith evidenceof RV by ECG criteriaor by other non-
invasive methods, who have clinical evidence of depressed
right ventricular function, are candidates for coronary angio-
plasty (if available), thrombolytic therapy (if not contraindi-
cated), or volume and dobutamine infusion (if necessary)
when reperfusion therapy isunavailable or contraindicated.

Conclusion

Right ventricular infarction occursin morethan one-third of
patients with acute inferior wall MI. A spectrum of disease
from asymptomatic mild right ventricular dysfunction to car-
diogenic shock has been recognized. Frequent accompani-
ments may include atrial infarction, sinus bradycardia, atria
fibrillation, and atrioventricular block. Only 10to 15% of pa
tientsshow hemodynamic abnormalities. Patientswith hemo-
dynamicdly significant RV1 usualy present with hypotension,
elevated VP, and occasionaly shock, all in the presence of
clear lungfields. All patientswithinferior wal M1 should have
right-sided precordial leads recorded for evidence of RVI.
Patientswith RV I who are hemodynamically unstable should
be managed with volume loading to maintain adequate right
ventricular preload. Early recognition and prompt reperfusion
with thrombolytic therapy or coronary angioplasty, rate and
rhythm control, and ionotropic support with dobutamine may
also bewarranted. Patientswho survive the acute phase have
no long-term consequences, and compl ete recovery over ape-
riod of weeks to monthsisthe rulein amgority of patients,
suggesting right ventricular “ stunning” rather thanirreversible
necrosishasoccurred.
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