Case study
RIGHTVENTRICULARMYOCARDIALINFARCTION

ABSTRACT:

Coronary heart disease is one of the world's leading causes of morbidity and mortality. Much
isknown about left ventricular myocardial infarction. It was not until much later (1974) that
rightventricular myocardial infarction was studied as a distinct entity [1]. Isolated VD Ml is rare
[2,3,4].1t is often associated with infero-posterior Ml (in a third of patients)[2,5], with higher
morbidityand in-hospital mortality due to hemodynamic and rhythmic complications [4]. The
culprit lesionis often occlusion of the proximal right coronary artery [2,4,6,7]. However, the VD is
relativelyresistant to infarction and recovers even after prolonged occlusion [8]. In this work, we
will studythe epidemiological, clinical, electrical, echocardiographic and angiographic aspects of
MDI withextensiontotheVD,aswell asitscomplicationsandtherapeuticmodalities.
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INTRODUCTION:

Coronary heart disease is one of the world's leading causes of morbidity and mortality. Much
isknown about left ventricular myocardial infarction. It was not until much later (1974) that
rightventricular myocardial infarction was studied as a distinct entity [1]. Isolated VD Ml is rare
[2,3,4].1t is often associated with infero-posterior Ml (in a third of patients) [2,5], with higher
morbidityand in-hospital mortality due to hemodynamic and rhythmic complications [4]. The
culprit lesionis often occlusion of the proximal right coronary artery [2,4,6,7]. However, the VD is
relativelyresistant to infarction and recovers even after prolonged occlusion [8]. In this work, we
will studythe epidemiological, clinical, electrical, echocardiographic and angiographic aspects of
MDI withextensiontotheVD,aswell as itscomplicationsandtherapeuticmodalities.

MATERIALSANDMETHODS:

1. Type,placeandperiodofrecruitment:

Thisisaretrospectiveanddescriptivemono-
centricstudyspreadoveraperiodofOlyear,coveringpatients hospitalized in the Cardiology A
department of the "Ligue Nationale de Lutte contre lesMaladies Cardiovasculaires at the
Mohammed \ University Hospital Center in Marrakech,
formyocardialinfarctionoftheleftheartextendedtotherightventricle.

2. Inclusioncriteria:

Patients of all ages, men and women, hospitalized for left-heart infarction, mainly of the
inferiorwall of the LV, with electrical or echocardiographic criteria demonstrating extension to
the VD,wereselected.

3. Exclusioncriteria:




PatientswithinferiorLVMIwithoutextensionto theVDwereexcluded.

4. Definitionofstudyparameters

a. Clinicalparameters

- Smoking isdefinedasactiveorweanedsmokingforlessthan2years.
- Diabetesisdefinedastheuseoforalantidiabeticsand/orinsulin.

- Hypertensiondefinedbyahistoryoftreatedhypertension

- Dyslipidemiadefinedbyahistoryoftreateddyslipidemia

- Obesitydefinedbyabodymassindex(BMI) 230kg/m?2

- Ahistoryofheart diseasedefined asheart failure, ischemic, valvular, rhythmic,
hypertrophic,restrictiveordilatedheartdisease.

b. Electricalparameters:

ST-
segmentelevationintherightleads>1.0mmisconsideredamajorelectricalcriterionfordefiningrightvent
ricularinfarction.

c. Echocardiographicparameters:

Echocardiographicresults,performedbyspecialistphysiciansinthelaboratoryforthediagnosisofLVMle
xtendedtotheVDweresystematicallysoughtandreportedwhenavailable:

- AnimpairedLVEFisless than50%.-ImpairedTAPSEisless than16mm
- AnimpairedtricuspidSwaveislessthan10cm/sec.
- ImpairedVDshorteningfractionislessthan35%.

5. Datacollectionprocess:

Forthisstudy,afairlyexhaustivedatasheetwasdrawnup,containingalltheclinical,electricalandechoca
rdiographicdataonthispathology,aswellasthetreatmentmethodsandevolutionofthesepatients.

These data sheets were completed using patient files, which enabled us to obtain the
resultspresentedinthefollowingchapter.

Our statistical analysis focused on descriptive statistics (frequency, percentage, mean,
standarddeviation).

6. Studylimits :

Difficultieswereencounteredinanalyzingthefiles,particularlythosethatwereincomplete.



RESULTS:

1. Populationdescription:

BetweenlJanuary2018andDecember2019,65patientswereadmittedtothecardiologydepartment for
myocardial infarction of inferior topography, including 16 with extension to theright ventricle, i.e.
a frequency of 26.14%. 08 of them presented to the emergency departmentwith an acute
coronary syndrome picture, while the other 09 patients arrived outside the earlyrevascularization
timescale. The age of our patients ranged from 46 to 82, with an average of
62.Peakfrequencywasbetween60and70yearsofage.

2. Breakdownbygender

Menmakeup82%ofthestudypopulation,whilewomenaccountfor18%,withanM/Fsexratioof4.6.

3. Cardiovascularriskfactors:

Thecardiovascularriskfactorssoughtinourpatientsare:

- Highbloodpressure:58%ofpatientshavehighbloodpressure.
- Diabetes:52%ofpatientshavetype2diabetes.

- Smoking:70%ofpatientssmoke,

- Dyslipidemia:presentinl1%ofpatients.

- Obesity:5%ofpatientshaveaBMI>30.

- Coronaryheredity:Coronaryheredityisfoundin5%ofpatients.

4. Modeofpresentationofourpatients:

- 03ofourpatients(17%)presentedtotheemergencydepartmentwithST-
segmentelevationacutecoronarysyndrome,arrivingwithin12hoursoftheonsetoftheirsymptoms.

- 09patients(52%)consulted12hoursaftertheonsetofchestpain

- 05o0fourpatients(29%)presentedtotheemergencydepartmentwithnon-ST-
segmentelevationacutecoronarysyndrome.

5. Physicalsigns:

Clinical examination of our patients on admission revealed that: 1 patient showed signs of
rightheart failure, 1 patient showed signs of left heart failure. 3 patients were admitted in shock.
13patientshadastrictlynormalclinicalexamination.

6. ECGappearance ofourpatients:

TheECG,performedinall patientsonadmissionwithrightleadsin9ofthem,showed:

- Repolarization disorders: Sus ST-segment shift in V3R and V4R (9 patients). Sus ST-segment
shiftinD JDIAVF(12patients). SusST-segmentshiftinV1 V2V3 (1patient).



- Rhythmdisorders:Ventriculartachycardia(O1patient)

- Conductiondisorders:2nddegreeAVB(01patient).3rddegreeAVB(01patient).Leftbundlebranchblo
ck(02patients)

7. ECHOCARDIOGRAPHYPROFILEOFOUR PATIENTS:

Dopplerechocardiographywasperformedinallpatients.Parametersstudied:LVEF,inourseries,wasim
pairedin8ofourpatients(47%).LVsystolicfunction,inourstudypopulation,wasimpairedin9ofourpatie
nts(52%)basedmainlyonTAPSEandtricuspids-waveparameters.

Disorders of VD segmental kinetics: Akinesia of the VD lateral wall (03 patients). Akinesia of
theinferior wall of the VD (01 patient). Akinesia of the anterior wall (01 patient). Pericardial
effusionwaspresentinOlpatient.DopplerstudyrevealedtricuspidinsufficiencyinO3patients.

8. THERAPEUTICMANAGEMENT:

a. Drugtreatment:

Thrombolysiswasindicatedin03patientsbyMetalysis.AspirinandClopidogrelwereadministeredin all
our patients. LMWH was used in all our patients. 05 patients required vascular
filling. DOBUTAMINE was indicated in 03 patients. Atropine was used in 01 patients.IEC was used
in 14patients.BBwasusedin10patients.Allpatientsreceivedastatin.

b. Instrumentaltreatment:

Coronary angioplasty was performed in 07 patients, following coronary
angiography.Onlyonepatientbenefitedfromanelectrosystolicpacinglead.

c. Surgicaltreatment:

Onlyonepatientunderwent coronaryarterybypasssurgery.
9. Evolution:

Only one patient died during hospitalization as a result of a high-grade conductive disorder.
03patientspresentedhemodynamicinstability,stabilizedwithdrugtreatment.02patientspresentedrh
ythmiccomplications.

10. Lengthof hospitalstay:

Thelengthofhospitalizationforourpatientsvariesbetween0land22days,withanaverageof8days.

DISCUSSION:

1. Epidemiologicalprofile:

Isolated VD Ml is exceptional (0.5-2%). On the other hand, biventricular involvement is
frequent,notinanteriorMl,whereitisfoundinonly5%ofcases,butinposteriorMl(inferior,inferolateral,
inferobasal),whereitispresentin30to50%ofcases.Inourstudy,biventricularinvolvementwaspresent
in all our patients, and no cases of isolated VD infarction were identified. We also
notethatVDMIlaccompaniesaround26%ofinferiorLVnecrosis,whichisverycomparableindifferent



studies worldwide [24]. Smoking was the main cardiovascular risk factor found in our
patients,followed by hypertension and diabetes, in line with the study by s. KHAN et al [25], with
a clearmalepredominance.

2. Clinicalprofile:

The mode of onset of this combination of VD and inferior MI does not differ greatly from that
ofisolated inferior MI. Patients present to the emergency department with typical infarct chest
pain(foundinallourpatients),consistentwithacutecoronarysyndromewithorwithoutSTelevation.

Sometimesthepatientarrivesatalatestagewheretheearlyreperfusionphasehasbeenexceeded(post-
MI in 52% of our patients), or even at the complication stage, as was the case in 3 of
ourpatientswhoarrivedincardiogenicshock,requiringspecialmanagement.[26].

3. Electricalprofile:

Electrical diagnosis of VD infarction is essentially based on the detection of ST-segment
elevationintherightprecordialleads(V3RandV4R). [41].

Onthestandard12-leadECG,lessfrequentandlessspecificelectricalsignscanbefound.However,these
may point towards extension to the VD, as described in the first theoretical section, and
asseenontheECGofoneofourpatients[40].

Figure 1: ST segment hypershift in inferior leads (DII, DIl and aVF ) , more marked in DIIl , with mirror images
inlateralleadsinoneofourpatients.

4, Echocardiographyprofile:

It is now the key examination for the positive diagnosis of biventricular infarction at the
patient'sbedside,fordifferentialdiagnosisandforthesearchforcomplications.Intwo-
dimensionalechocardiography,thesignsinfavorofVD infarctionare[54-62]:

- Dilatationoftheright cavities,withanincreaseintheratioofVD diametertoVG diameter

- Adisorderofsegmentalkineticsintheformofakinesiaofoneormorewallsoftherightventricle(theinfar
ctedzoneisalsothinnedandbrightat alaterstage).

- Paradoxicalmovementoftheinterventricularseptum.

- The inter-atrial septum may be pushed back towards the left atrium (by increasing right intra-
atrialpressure).

- Inferiorvenacavamaybedilated(>18mm),withlossofinspiratorycollapse
- Rightventricularsurfaceshorteningfraction(inapical4-cavitysection)isreduced(<50%)

- A small amount of pericardial effusion may be present. Echocardiography can also be used
todetectcomplicationsandruleoutdifferential diagnoses.



In our study, the echocardiographic signs in favor of VD infarction were essentially altered
VDsystolic function (09 patients) and disturbances in the segmental kinetics of the VD walls
(03patients).
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Figure3:echocardiographicimageshowingtricuspidSwavealterationontissueDoppler

5. angiographicprofile:

Angiographically, the right coronary artery is the culprit artery in 94% of cases (53% of lesions
arelocatedonCDI), whichiscomparablewiththeliterature[7].

WealsoreportacaseofanteriorMDlextendedtotheVDsecondarytoproximallVAocclusion,consideredi
ntheliteratureasarareassociation[7].



Figured:coronaryimageshowingatightlesionon theright coronaryinoneofourpatients

6. Therapeuticmanagement:

VDinfarctionisacauseofarterialhypotensionrelatedtoasuddendropinrightventricularsystolicejection.Immedia
temortalityishighintheabsenceofadequatetreatment(filling,deobstruction,etc.).

In our study, 03 patients benefited from vascular filling, which enabled them to correct theirhypotension,

In addition to volume expansion, the best treatment for right ventricular infarction is the earliestpossiblede-
cloggingofthethrombosedartery,eitherwithdrugs(althoughtherateofre-
occlusionishigher)orwithinstruments(primaryangioplasty),Inourseries,03patientsunderwentthrombolysisan
d07benefitedfromsuccessfulprimaryangioplasty.

CONCLUSION:

One-third to one-half of patients with inferior Ml are complicated by VD MI, ranging from
simple,asymptomatic VD dysfunction to severe hypotension, cardiogenic shock and even sudden
cardiacdeath.

Diagnosis of VD MI can be difficult; the 12-lead ECG with recording of additional precordial
leadsontherightremainsthemaindiagnostictoolintheacutesetting,but resultscan betransient.

The physiology of the VD makes it resistant to infarction, but acute ischemia can have serioushemodynamic
consequences. Resuscitation with vascular filling to maintain an adequate preloadof the VD remains the
first-line treatment. Revascularization, preferably by primary
percutaneousintervention,isthecornerstoneinthemanagementofVDMI.

PatientswhosurvivetheacutephaseofMIhaveanoverallfavorable long-termprognosis.
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