Case Report

Atrial Infarction is a Unique and
Often Unrecognized Clinical Entity
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A patient with heart failure and acute atrial fibrilla-
tion received the final diagnosis of atrial infarction asso-
ciated with ventricular infarction based on clinical fin-
dings of ischemia in association with atrial fibrillation and
heart failure (mechanisms probably involved: contractile
dysfunction and loss of atrial contribution). Although a
transesophageal echocardiography, which could refine the
diagnosis of anatomic abnormalities, was not performed, all
evidence led to the diagnosis of atrial involvement. Elec-
trocardiographic findings were consistent with Liu’s major
criterion 3. Therapy with digitalis, quinidine and angioten-
sin-converting enzyme inhibitors was chosen, as the patient
had acute pulmonary edema. The use of beta-blockers and
verapamil was res-tricted. No other complications, such as
thrombo-embolism or atrial rupture, were noted.

Sofar, atrial infarctionisapoorly studied condition.
Thisfactisreflected by thelack of published reportsinthe
literature. In contrast with ventricular infarction, it repre-
sents a unique clinical entity that, when diagnosed,
requires significant changesin therapy. Inthisreport, a
patient presenting with heart failure and acute atrial
fibrillation, whoreceived afind diagnosisof atrid infarction
associated with ventricular infarction, isdescribed.

Case report

A 67-year-old manwashospitalized dueto pneumonia.
Oneweek later, he developed dyspneaat rest and tachycar-
dia. Tendaysprevioudy, hehad beentreated for adyspeptic
disease due to severe epigastric pain. His physical exa-
mination showed marked bilateral pulmonary ralesonaus-
cultation, extending to themedium third of hislungs. Hehad
anirregular heart rateand an apical systolic murmur ++/6+.
Inferior limb edema, aswell asvaricoseveins, werenot noted.

Theresults of the diagnostic workup included: 1)
chest X-ray: anenlarged left ventricle(LV) and abilateral
alveolar infiltratein pulmonary bases; 2) electrocardiogram
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(ECG): atridl fibrillation, necrosisand ST segment elevation
inthelateral wall (fig. 1); 3) Transthoracic echocardiogram:
lateral hypokinesis, papillary muscle dysfunction with a
slight mitral regur-gitation; 4) Routine [aboratory test
results within the normal range, with slightly increased
cardiacenzymes.

After treatment for pulmonary edemaand reversion of
the atrial fibrillation (with the use of digitalis, diuretics,
angiotensin-converting enzyme inhibitors, oxygen and
quinidine), the clinical condition was controlled and the
sinus rhythm was restored. A new control ECG showed
sinusrhythm, Qwavesand ST segment elevationinthela-
teral wall, PR-segment depressioninleadsDI, DII, V ,,V e
V,, aswell asclear PR-segment elevationinleadsV  andV,
(figs. 2 and 3). At this moment, the diagnosis of atrial
infarction associated with myocardial infarctionwasconsi-
deredinview of theischemic abnor-malitiesassociated with
theatrial arrhythmia

During clinical investigation, cardiac catheterization
with coronary angiography showed: a 30% obstruction of
the dominant right coronary artery inits medium third, a
normal left main coronary artery, a90% obstruction of the
anterior descending coronary artery next tothefirst septal
branch, a70% obstruction of the circumflex artery at the
originof posterior ventricular and left marginal branches, a
subocclusion in the emergence of the ramus medianus,
apical akinesiaand adlight mitral regurgitation.

Asthe patient was clinically stable, he underwent a
coronary artery bypass graft surgery with in situ anasto-
mosisof theleft mammary artery tothe anterior descending
coronary artery and saphenousvein bypassgrafting tothe
ramus medianusand circumflex artery. Inthedaysfollowing
surgery, he devel oped pleuropericarditisthat improved
only after the use of corticosteroids and required afew
pleural drainagesdueto fluid accumulation.

The last transthoracic echocardiogram performed
showed normally functioning LV, slight dilation of thel eft
atrium (LA), slight mitral regurgitation and no pericardia
effusion.

Discussion

Most atrial infarctions occur as aresult of atheros-
clerotic heart disease. |n addition to atherosclerotic
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Fig. 1—Initia electrocardiogram shOW| ng atrlal flbrlllatl on, necrossand wbeplcardlal current of injury |nthe|ateral and upper lateral areas.
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Fig. 2—Patient’ s electrocardiogram ShOWI ng PR segment abnormal ities consistent with the diagnosis of atrial infarction: control ECG showed sinus rhythm, with necrosis and
ST segment elevation in the lateral wall, PR-segment depressioninleadsDI, DII, V,, V andV, aswell asclear PR-segment elevationinleadsV, and V.
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Fig. 3- Amplification of |eads showing in detail PR-segment abnormalities consistent with the diagnosis of atrial infarctioninleadsDI, DI,V ,V and V..

disease, atrial infarctionshavebeenlessoftenrelatedto: 1)
chronic obstructive pulmonary diseasewith cor pulmonale
and normal coronary arteries; 2) primary pulmonary hyper-
tension; 3) muscular dystrophy; 4) Friedreich’ sataxiaand 5)
aluminum phosphideintoxication. A comprehensivereport
was published by Lazar et a?, with an excellent review of
the history, incidence, anatomy, pathology and etiological,
clinical and diagnostic aspectsof acuteatria infarction.
This case report was motivated by the following
aspects of atrial infarction, based on the selected biblio-
graphic references: 1) so far, atrial infarction has been a
poorly studied condition. Thisfact isreflected by the scar-
city of published reportsintheliterature; 2) atrial infarction
representsauniqueclinical entity apart fromventricular in-
farctionand, when diagnosed, requiressignificant changes
intherapy; 3) inroutinemedical practice, itisfelt that the
diagnosisof atria infarction haslittleclinical relevance; 4)
theprognosisof atrial infarction, morethanitsoccurrence
per se, isrelated to the associated ventricular infarction; 5)
inaddition totheassociated supraventricular arrhythmias,
atrid infarction may present withlethal complications, such
asthromboembolismandatrial rupture; 6) in order to make
the diagnosis, with the patient alive or postmortem, the
physician must be aware of this condition and pay atten-
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tion to the possibl e el ectrocardiographi c abnormalities of
the PR-segment and to the higher incidence of supraventri-
cular arrhythmiascomparedwithventricular infarctionsand
7) diagnosisindaily routine practiceisbased on e ectrocar-
diographic findings and on the transthoracic echocardio-
gram. However, thesesimpler testsarelimited. Moreappro-
priateimaging techniques, such astransesophageal echo-
cardiography, arerequired, aswell astheacquisition of new
diagnostic resources, that is, the use of graphic resources
withincreased resolution.

Inmost cases, atrial infarctioninvolvestheright side
of the heart. Its characteristics may be divided into two
groups: 1) those cases where the effects of ventricular
infarction predominate and 2) those that occur asadirect
result of atrial involvement. Many timesit isdifficult to
makethisdistinction. Inaddition, itisof notethat aseriesof
complications resulting from atrial infarction may occur,
including arrhythmias, rupture, thromboembolic pheno-
mena and reduced heart output as aresult of the loss of
atrial contribution *2.

Standard ECG has been the primary diagnostic tool
whenthepatientisalive, andit deservesto bediscussedin
more detail. Dueto the low voltage generated during this
test and thereduced thicknessof theatrial wall, atrial infarc-
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tion abnormalities may often be absent or hidden by in-
creased ventricul ar depolarization 3. However, someelec-
trical criteriafor thediagnosisof atrial infarction havebeen
proposed and include: abnormalities of the PTa-segment
and Pwave morphology (fig. 4), aswell asthedevel opment
of supraventricular arrhythmias®. A largereview of aseries
of reports concludesthat there are no specific datafor the
el ectrocardiographic diagnosis of atrial infarction®. The
most commonly used el ectrocardiographic diagnostic
criteriahave been those proposed by Liuet al, who catego-
rized them into major and minor criteria(Tablel)®. More
recently, Mayuga & Singer® suggested the addition of the
following el ectrocardiographic criteriato those established
by Liu: 1) follow-up abnormalitiesof Pwaveshape, J-point,
and PR-segment in serial ECG tracingsand 2) simultaneous
occurrenceof atria arrhythmiasand abnormalitiesof Pwave
shape and PR-segment. These authors emphasize that
preexistent Pwaveabnormalitiesmust betakeninto consi-
derationwheninterpreting Liu’ scriteria. Maybetheuse of
specialized el ectrical tracingswith high resolution (atrio-
gramsor transesophageal recordings), aswell asintraatrial
tracings during cardiac catheterization, may be more spe-
cificfor thediagnosisof atrial infarction.
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Fig. 4—Pwave morphology and PR-segment abnormalitiesin atrial infarction. A)
Normal Pwave and PR-segment; B and C) P wave abnormalities and elevation and
depression of the PR-segment, respectively (Adapted”).

Somereportsmentionthediagnosisof atria infarction
with the use of radioisotopes, aswell asthe echocardio-
graphic diagnosis of this condition. The transthoracic
echocardiography islimited by thedifficulty invisualizing
the atria, especially theright atrium. However, transe-
sophageal echocardiography allowsabetter visualization
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Table I - Electrocardiographic diagnostic criteria
according to Liu et al’.

Major criteria:

1) PTasegment elevation >0.5 mm in leads V, and V, with reciproca
depression of PTasegmentsin V, and V, leads.

2) PTasegment elevation >0.5 mmin lead | with reciprocal depressions
inleads Il and IlI.

3) PTasegment depression >1.5mm in precordia leads and 1.2mm in
leads I, I and 111, associated with any atria arrhythmia

Minor criteria

Abormal P-waves, flattening of P-wave in M, flattening of P-wave in W,
irregular or notched P wave.

of cardiac atrial chambersand may bean obligatory test to
confirmthepresence of atria infarction and thrombi”.

Some aspects deserve special mention in theroutine
management of acutemyocardial infarction (AMI): 1) the
treatment of supraventricular arrhythmias; 2) the use of
anti coagul ation dueto thefrequency of thromboembolism
and 3) thetreatment of heart failure, whenthisconditionis
present. Theuseof beta-blockersrequiresspecial attention.
Thisgroup of drugs has been proved useful in decreasing
the frequency of tachyarrhythmiasand atrial fibrillation/
flutter during hospitalization. It is not clear, however,
whether thiseffect occursasaresult of an antiarrhythmic
effect or due to the decrease in the size of theinfarction.
One can assume, although without adefinite conclusion,
that patientswith atrial infarction may benefit fromtheearly
useof beta-blockers. Atrial infarction alonedoesnot seem
to causeheart failure. Thus, poor responseswith the use of
beta-blockersarenot expected .

In conclusion, this case report has some aspects that
deserve special mention: 1) the presence of ischemiaasso-
ciatedwithatrid fibrillation and heart fail ure (mecha-nisms
probably involved: contractiledysfunctionandlossof atrial
contribution) whichled to thediagnosisof atrial infarction
associated with AMI; 2) transesophageal echocardiogra-
phy was not performed; thistest could have refined the
diagnosisof anatomicabnormalities, but all evidenceledto
thediagnosisof atrial involvement; 3) e ectrocardiographic
findingswereconsistent with Liu’ smagjor criterion 3; 4) the
therapy, which included digitalis, quinidine and angio-
tensin-converting enzymeinhibitors, was chosen because
the patient had acute pulmonary edemaand the use of beta-
blockersand verapamil wasrestricted; 5) the patient did not
haveother complicationssuch asthromboembolismor atrial
rupture.
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