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Abstract: The right and left ventricle of heart are inti-
mately connected by anatomical and functional links.
Hence, acute changes in cardiac geometry and func-
tion can modify the performance and physiology of
both sides of the heart, influencing each other. After a
brief overview of the anatomy and related imaging
techniques for the study of right ventricular function,
we report a review-on the interesting correlation of
acute anterior myocardial infarction and right ventric-
ular function, very often underestimated. (Curr Probl
Cardiol 2022;47:101277.)
Anatomy and Physiology of the Right Ventricle
Right Ventricle Anatomy
The right ventricle (RV) is a crescent-shaped chamber located anteri-

orly just behind the sternum with a muscle mass 6 time lower than the

left ventricle (LV) and divided into 3 parts: the inlet, made-up of the
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tricuspid valve apparatus (leaflets, chordae tendineae and papillary

muscles); the trabeculated apical myocardium; the conus or infundibu-

lum. Anatomically the RV is delimited by the tricuspid valve annulus and

the pulmonary valve. We can recognize 3 walls (anterior, lateral and infe-

rior) and 3 sections: basal, mid, and apical. The RV has 3 typical muscu-

lar bands, the parietal, the septo-marginal, that extends inferiorly and

becomes continuous with the third band, the moderator band which

attaches to the anterior papillary muscle. The RV is also characterized by

a ventriculo-infundibular fold, which separates the two valves tricuspid

and pulmonary. A multiple network of fibres that lies in superficial and

deep layers forms the RV. The superficial layer is made-up by circumfer-

ential muscle bundle parallel to the atrioventricular groove. These fibres

turn obliquely toward the cardiac apex on the sternocostal aspect and

continue into the superficial myofibers of the LV.1 The deep layer is lon-

gitudinal and lined up from the base to the apex. Due to this disposition

the RV and the LV are anatomically and functionally linked, which

explains why LV contraction may cause a free traction of the RV wall.

The interventricular septum and the pericardium also contribute to the

well-known ventricular interdependence.
Vascularization and Perfusion
It is generally accepted that the perfusion of most of the RV walls is

supplied by the right coronary artery (RCA) and its branches. The RCA

is dominant in 85% of the population, which, in addition to supplying

blood flow to the RV free wall, supplies the inferior wall of the LV and

the posterior third of the septum. The conus artery supplies blood flow to

the infundibulum, the acute marginal arteries to the anterior free wall and

the posterior descending artery supplies the posterior third of the inter-

ventricular septum via septal branches. The other 2/3 of the interventricu-

lar septum is supplied by the septal branches of the left anterior

descending artery (LAD).2 However, there is no agreement regarding the

amount of RV myocardium perfused by the left arteries. In an anatomic

study, James et al. concluded that in almost a quarter of all hearts the left

coronary artery supplies the perfusion of 30% of the right myocardial

mass.3 By the segmental myocardial quantification method conducted by

Reig and Petit, we know that the apical segments, particularly the poster-

oapical segment of the RV is vascularized by the LAD and that only the

40% of the anteroapical segments of the RV, which has traditionally been

considered as almost exclusively perfused by the LAD, is vascularized by

the RCA.4 These findings are also confirmed by post-mortem studies of
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Andersen et al. in patient with LAD occlusion.5 In conclusion, even if the

RCA provides the perfusion of the walls of the RV, the LAD is responsi-

ble for the perfusion of almost 30% of the anterior wall of the RV and

approximately 15% of its posterior wall. Due to the anatomical and physi-

ological differences, the RV perfusion differs substantially from the LV.

The RV could be considered as a low-pressure chamber that develops a

lower systolic pressure than the LV and thus receives appreciable blood

flow throughout the entire cardiac cycle, in contrast to the LV that

receives the blood flow only in diastole due to its high systolic pressure

and microvessels compression during systole. The oxygen demand of the

RV is lower than the LV and in addition to higher oxygen extraction

reserve, the RV is more protected from ischemia. The RV circulation has

less effective pressure-flow regulation but more efficient oxygen utiliza-

tion due to a reduction of the wall stiffness that occurs during a reduction

of blood flow. The RV vascularization has also extensive collateral con-

nections with the left coronary circulation; regarding the perfusion, an

important role is also carried out by the Tebesian vein that may guarantee

a possible retrograde perfusion from the right ventricular cavity. These

differences promote the maintenance of RV oxygen supply�demand bal-

ance and provide relative resistance to ischemia-induced contractile dys-

function and infarction, but they may be compromised during acute or

chronic increases in RV afterload resulting from pulmonary arterial

hypertension.6
Physiology
The RV output is essentially equal to that of the LV. However, the

RV differs from the LV in many aspects. The RV may be considered a

high-volume and low-pressure pump and its afterload is significantly

lower than the LV due to the low diastolic pulmonary artery pressure, in

contrast to the aorta’s, so that the hemodynamic effects of alterations in

RV compliance are fundamentally different when compared to the LV. In

fact, pulmonary vascular resistances and hydraulic impedance are lower

and compliance higher. The differences in load have important implica-

tions for the pattern of ventricular ejection and for its termination. The

LV pressure-volume loop is characterized by a square or rectangular loop

while the RV pressure-volume loop adopts a trapezoidal shape, because

ejection occurs early after the onset of pressure rise.7 The consequence of

this behaviour is a much lower capacity to resist to changes in afterload.

The compliance of the pulmonary circulation, unlike the aorta, is distrib-

uted over the entire pulmonary circulation, not only on the central
Curr Probl Cardiol, September 2022 3



pulmonary arteries.8,9 Therefore, in case of exaggerated increase in RV

pressure, considering low level of pulmonary arterial diastolic pressure,

the pulmonary arterial valve opens, resulting in forward flow into the pul-

monary artery during late diastole.10 As a result, the pattern of transtricus-

pid flow may be normal despite significant abnormalities of diastolic

compliance, although during this period the RV is acting as a passive con-

duit between the right atrium and pulmonary artery, rather than as an elas-

tic chamber. This pattern of antegrade diastolic pulmonary arterial flow is

an indicator of restrictive physiology.10,11
The Close Connection Between Right and Left Ventricle
Ventricular Interdependence
The RV and the LV are intimately connected by anatomical and func-

tional links (Figure 1). Regarding anatomical links, namely the pericar-

dium, the shared myocardium fibres and the electrical system, the

contribution of the RV output to the LV perfusion and functional factors.

The anatomic relationship of the RV and LV, including their interlacing

muscle bundles, the interatrial septum, the interventricular septum and

the shared coronary blood flow set up a continuous interplay between

both ventricles. Therefore, acute or chronic hemodynamic changes could

affect the perfusion of both ventricles. LV hypertrophy and dilatation

could compress the RV, resulting in diminished RV function, and cardiac

failure.12 An immediate increase in RV pressure after an increase in LV

volume was found in the isolated rabbit heart. In fact, a volume and

pressure loading of one ventricle decrease the output and function of the

contralateral ventricle as demonstrated in other animal models.13,14 This

diastolic interaction seems to be mediated by the pericardium. However,

it is not the only cause of interaction because the effect is not completely

abolished in the absence of the pericardium. The interventricular septum

is an additional factor for ventricular function interplay. In the case of

volume expansion, Frank-Starling mechanism is activated in the interven-

tricular septum and the increase in right and left ventricular end-diastolic

pressures is not mediated by a shift in septal position but rather by the

restraining effect of the pericardium. From the studies of acute pulmonary

hypertension in animal models, leftward shift of the interventricular sep-

tum plays an important role in the mechanism of ventricular

interaction.15,16 An increase in total systemic peripheral resistance

increases the afterload of the LV and RV and, through a mechanism of

ventricular interaction, a parallel upward shift of the RV diastolic
4 Curr Probl Cardiol, September 2022



FIG 1. Close anatomical and functional correlations between right and left ventricle.
pressure-volume relationship occurs.15,16 The probable mechanism is

mediated by lengthening of the distance between the septum and the RV

free wall as demonstrated by the analysis of biplane orthogonal regional

RV end-diastolic dimensions. In the intact circulation, when acute altera-

tions in arterial and venous pressures affect all 4 heart chambers simulta-

neously and total cardiac volume is varied, pericardial restraint rather

than shifting of the interventricular septum may be the predominant

mechanism mediating these changes in passive diastolic properties of the

ventricles.16 On the other hand, damage of the RV could be fully offset

by the LV contraction that contributes directly to RV systolic function.17

LV or the interventricular septum may assist RV function in the absence

of RV free wall contraction as demonstrated by Sawatini et al.18 The

authors reported that the RV free wall patch moved toward the interven-

tricular septum during systole, thereby reducing RV volume. LV contrac-

tion contributes to the generation of RV systolic pressure via the

mechanical coupling of the ventricles, a contribution usually masked by

the near synchrony of LV and RV contraction.19 These data are also con-

firmed by other studies demonstrating that over half of the external work

performed by the RV is a direct consequence of LV shortening, presum-

ably through deformation of the RV free wall contiguous with that of the

LV.20-23 In this review, we report an interesting overview of correlation

between RV and LV, in particular in the setting of acute anterior myocar-

dial infarction, with important implications from a diagnostic, prognostic

and therapeutic point of view.
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Clinical Implications of RV-LV Interaction
Acute changes in cardiac geometry can modify the functional perfor-

mance of both sides of the heart. For instance, during an acute pulmonary

hypertensive crisis, severe LV systolic and diastolic dysfunction occurs in

the setting of sudden RV dilation. RV afterload is increased and overall

contractile performance becomes increasingly dependent on the systolic

ventricular interaction because with high RV afterload, the oblique septal

fibres are more efficient mechanically than the free wall transverse fibres.

On the other side, increase in LV afterload such as aortic constriction or

using vasopressor therapy leads to increase in RV stroke volume via the

crosstalk mechanism discussed earlier.24,25 Above and beyond the effects

of altered geometry, it is also likely that changes in electromechanical

function contribute to the adverse ventricular interactions in pulmonary

arterial hypertension. RV ejection is abbreviated in this condition, but the

overall duration of RV systole is prolonged, contracting well into LV dias-

tole, impeding LV filling. The reduction in RV output further compromises

pulmonary venous return to the LV and again a vicious cycle can evolve.

Indeed, a simple ratio of the systolic-to-diastolic filling time (S/D ratio) has

been shown to have prognostic significance in children with pulmonary

arterial hypertension.26 A more obvious relationship is shown by the

increase in pulmonary artery pressure and RV afterload, in cases of raised

LV end diastolic pressure due to LV systolic dysfunction. Consequently,

both global LV and RV performance are reduced with impaired systolic

ventricular interaction, even if the RV is not directly involved in the dis-

ease process causing LV systolic dysfunction. With a progressive dilatation

of the LV and increased sphericity, the septal fibres become less oblique,

reducing their mechanical advantages, and further impairing RV contrac-

tile function, with associated tricuspid regurgitation and a vicious cycle of

RV enlargement with further reduction in the oblique septal fibres. In addi-

tion to the systolic interaction of the LV on the RV, when the RV is

enlarged and stretches the pericardium, pericardial and RV diastolic pres-

sures may become markedly increased and this can result in constraint to

filling of the LV by the pericardium (pericardial constraint) and by the RV

via the interventricular septum (diastolic ventricular interaction). Thus, RV

systolic dysfunction frequently coexists with LV systolic dysfunction. As

is well known RV systolic dysfunction being a negative prognostic marker

of outcome in patients with LV systolic disease and heart failure. There-

fore, all therapeutic interventions for LV systolic disease need to take close

consideration of these hemodynamic interactions and the impact on the

RV.27
6 Curr Probl Cardiol, September 2022



Echocardiographic Evaluation of the RV Function
Recently, the right heart function has become a topic of greater inter-

est, in contrast with the LV that has always been the most important clini-

cally. Magnetic resonance imaging (MRI) nowadays remains the gold

standard for the evaluation of the RV but the high costs and its low

availability often limit its use. However, echocardiography keeps its role

for the RV diagnosis especially in the initial evaluation, according to pub-

lished recommendations.28,29 Other imaging techniques as CT, PET and

right sided heart catheterization are reserved for very specific situations.

The assessment of the RV by echocardiography could be challenging

due to several inherent difficulties such as its retrosternal position, com-

plex shape and absence of clear landmarks allowing the standardization

of views.30 A correct approach to the RV should include both qualitative

and quantitative parameters. This could be obtained by 2D evaluation

and most recently by 3D and strain imaging. The essential image win-

dows and views required for a correct assessment of size, systolic and

diastolic function of the RV are: apical 4-chamber; RV-focused apical 4-

chamber and modified apical 4-chamber; left parasternal long- and short-

axis, left parasternal RV inflow, and subcostal.28 The parameters that

could be obtained from these views are listed in Table 1.
RV Systolic Function
Using conventional echo-Doppler, and to reduce inter-reader variabil-

ity, the following quantitative variables of RV systolic function should be

obtained: TAPSE, RVFAC, peak systolic velocity of the tricuspid annu-

lus (S’), RIMP.

TAPSE measures the longitudinal systolic motion of the RV below the

tricuspid valve annulus. This method has several limitations as transla-

tional motion of the heart that can overestimate its value, a correct angle

is essential and moreover, it is not reliable in patients with wall motion

abnormalities. A value <17 mm is abnormal.28

RVFAC is defined as (end diastolic area - end systolic area)/ end dia-

stolic area x 100. It is obtained by tracing the RV endocardium in systole

and diastole. The accuracy of the method is limited by the quality of the

image especially the delineation between endocardium and trabeculated

myocardium. Values of RVFAC <35% are considered abnormal.29,30

S’ is assessed using pulsed wave tissue Doppler with the sample vol-

ume placed at the lateral tricuspid annulus or in the basal region of the

free wall of the RV. S’ measures the displacement during cardiac cycle.

A s’ value <9.5 cm is accepted as abnormal.30
Curr Probl Cardiol, September 2022 7



TABLE 1. Main studies regarding evaluation of right ventricle function in patients with anterior
myocardial infarction: characteristics and limitations

Main studies regarding evaluation of right ventricle function in patients with anterior

myocardial infarction

Study Characteristics Limitations Ref.

Mittal et al. 14 patients with anterior AMI vs 14
normal person. Standard TTE and PW
tissue Doppler imaging examination of
LV and RV was performed

Limited number of
patients,
consideration of
an isolated lesion,
no use of more
advanced
techniques (strain
imaging
echocardiography,
CMR)

47

Hsu et al. 60 consecutive patients with anterior AMI
divided into 2 groups according to
infarct location vs 10 (control group).
Standard TTE and PW tissue Doppler
imaging examination of LV and RV was
performed

No use of more
advanced
techniques (strain
imaging
echocardiography,
CMR)

48

Caplin et al. 20 patients (10 whit AMI and 10 with
inferior myocardial infarction). Standard
TTE and PW tissue Doppler imaging
examination of LV and RV was
performed

Limited number of
patients, no use of
more advanced
techniques (strain
imaging
echocardiography,
CMR)

49

Maheshwari et al. 30 patients (25 patients with isolated
LAD occlusion, 5 patients with
LAD + LCx occlusion). Standard TTE and
PW tissue Doppler imaging examination
of LV and RV was performed

Limited number of
patients, no use of
more advanced
techniques (strain
imaging
echocardiography,
CMR)

50

Sonmez et al. 44 patients with AMI vs 20 patients were
selected for the control group. The
individual myocardial velocity, strain,
and strain rate values for evaluation of
RV and LV function

Limited number of
patients, No use of
CMR

51

Jensen et al. 50 patients with AMI. CMR was
performed immediately after successful
PCI. The prevalence of right ventricular
involvement detected with ECG and
echocardiography was compared with
the prevalence detected with cardiac
MRI, which was the reference standard.

Limited number of
patients, CMR was
performed for
patients with ST-
segment elevation
MI and successful
restoration of
epicardial blood
flow by coronary
intervention, and

57

(continued)
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TABLE 1. (continued)

Main studies regarding evaluation of right ventricle function in patients with anterior

myocardial infarction

Study Characteristics Limitations Ref.

the results may be
different after non
reperfused and
non-ST-elevation
MI.

AMI, acute myocardial infarction; CMR, cardiac magnetic resonance; LAD, left anterior
descending; LCx , left circumflex artery; LV, left ventricle; MI, myocardial infarction; PCI, percuta-
neous coronary intervention; PW, pulse � wave; RV; right ventricle; TTE, transthoracic
echocardiography.
RIMP is defined as: isovolumetric relaxation time - isovolumic con-

traction time / RV ejection time. RIMP is obtained by tissue Doppler

velocity (TD) or pulse wave velocity of the RV inflow and outflow. Irreg-

ular heart rates and elevated right atrium pressure could affect the isovo-

lumetric relaxation time. Abnormal values are <0.43 measured by pulse

wave and <0.54 measured by TD.30

Despite the utility of the above parameters TAPSE, RVFAC, RIMP are

affected by changes in RV load without change in myocardial contractil-

ity. This means that they do not reflect the innate myocardial function.31

RV3D EF (assessed from the equation RV end-diastolic volume � RV

end-systolic volume / RV end-diastolic volume) provides a global mea-

sure of RV systolic performance that is more independent from the opera-

tor, but this variable is dependent from other factors beyond the

contractility, being affected by loads, interventricular changes affecting

septal motion, poor acoustic windows, and irregular rhythms. The RV3D

EF has shown good correlation with MRI. The volumetric semi-auto-

mated border detection approach is the recommended method.30-33 RV

EF of <45% usually reflects abnormal RV systolic function, even if these

values are age- and gender-specific.

Finally, myocardial strain and strain rate are additional indices of RV

performance that may be obtained by echocardiography. The term strain

refers to change in myocardial deformation, and it is expressed as per-

centage. This deformation over the time is defined strain rate. These indi-

ces may be measured by Doppler tissue imaging or, preferably, by

speckle-tracking technique since this one is independent of Doppler angle

and of ventricular loads. Among the types of strain evaluated noninva-

sively, the most clinically useful seems to be longitudinal strain that
Curr Probl Cardiol, September 2022 9
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refers to the percentage of systolic shortening of the long axis RV free

wall compared with diastole.30 Global longitudinal strain reflects the

average strain of the RV free wall and septal segments with mean normal

values cutoff of > - 20%.28
RV Diastolic Function
For the RV diastolic function assessment, the same parameters

employed for the left chamber are used such as Doppler velocities of

the transtricuspid flow (E, A, and E/A), tissue Doppler velocities of

the tricuspid annulus (E0, A0, E0/A0) deceleration time, and IVRT

and RA size. Tricuspid E/A ratio <0.8 suggests impaired relaxation,

a tricuspid E/A ratio of 0.8-2.1 with an E/E0 ratio >6 or diastolic

flow predominance in the hepatic veins suggests pseudonormal filling,

and a tricuspid E/A ratio >2.1 with a deceleration time <120 ms

suggests restrictive filling (as does late diastolic antegrade flow in the

pulmonary artery).29
Which is the Best Technique?
Few studies have compared RV echocardiographic parameters to

MRI,34-36 which is accepted as gold-standard for volumes and ejection

fraction. Therefore, due to the lack of evidence in literature, there is no

consensus as to the best echocardiographic technique to evaluate the RV

function. A combination of different approaches could be useful for over-

all evaluation of the RV.30

Anterior Acute Myocardial Infarction and Right
Ventricle: State of Art

AMI is defined as evidence of myocardial injury with necrosis in a

clinical setting consistent with myocardial ischaemia.37 As well

known, AMI could be also defined according to the wall of the ven-

tricle affected by the ischemia as anterior, septal, antero-lateral, pos-

terior, postero-lateral and RV infarction. This is valuable information

for the clinician because treatment and complications of an anterior

wall infarction, for instance, is different than those of an inferior wall

infarction. Short-term and long-term effects of an anterior wall infarc-

tion are usually more severe than those of an inferior wall infarc-

tion38 Historically, it is a general assumption that the anterior

infarction does not involve the RV. However, this is not supported

by anatomical and functional considerations.40-58 In addition, RV
10 Curr Probl Cardiol, September 2022



involvement is an independent predictor of major cardiac adverse

events.43 In clinical practice low importance has been deserved to the

RV during initial evaluation of the patients with acute settings of the

anterior STEMI. Few studies have assessed the RV involvement in

anterior STEMI and his clinical impact. We summarize below the

state of art of the right ventricular function in patients with anterior

STEMI. The association of RV and inferoseptal AMI is well estab-

lished. However, the mechanisms underlying the occurrence of RV

involvement in association with anterior MI are not clarified. In fact,

the RV undergoes major histopathological morphological alterations

following anterior infarction, as discussed previously.39-42 In a post-

mortem study, Cabin et al. found that in a series of 97 hearts with

anterior infarction 13 also presented a RV myocardial infarction

involving 10%-50% of the circumference of the RV free wall from

base to apex.39 In anteroseptal infarction RV involvement in a similar

percentage was also found by Tahirkheli et al.40 Bodi et al. confirmed

RV involvement by MRI studies in patients with anterior AMI.42,43 A

significant apoptosis in the RV myocardium cells was found in

patients with cardiac remodelling after AMI even when ischemic

involvement on the RV wall is not suspected.44
Animal Models
The RV function was previously studied in animal models. In a

swine model, Bonand et al. also found RV microvascular obstruction

in patients with LAD obstruction associated with severe histopatholog-

ical changes in the affected part of the RV.41 Lancaster et al.45

induced a total LAD obstruction in 12 pigs by percutaneus transcath-

eter plug placement in the mid portion of the artery and they found by

echocardiography a small rim of the RV free wall adjacent to the

septum and the RV apex necrosis involvement, an increase in the end

diastolic pressures in both ventricles and an increase in RV peak sys-

tolic pressure. They also found that the half time of the isovolumic

relaxation of the RV was prolonged and there was a reduction in the

ejection fraction of both ventricles. There was no change in either

right or LV dP/dt These data suggest a RV diastolic and systolic dys-

function as the result of an anteroseptal myocardial infarction.45 In an

acute LAD embolization sheep models, Jerzewski et al.46 analysing

the end systolic pressure-volume relationship obtained by MRI and

RV catheterization, found a reduction of both RV and LV systolic

function as indicated by substantial rightward shifts of ESPVR. They
Curr Probl Cardiol, September 2022 11



also found an increase in septum and the RV free wall length, which

could be responsible for the reduction of the RV systolic function.
Human Models
One of the few studies on the RV function in association with LAD

occlusion in humans was conducted by Mittal et al.47 in 14 patients with

anterior AMI due to the isolated occlusion of proximal LAD diagnosed

by coronary angiography. RCA disease and other comorbid conditions

that could have impact on RV function were excluded. Detailed 2-dimen-

sional, M-mode echocardiography, pulse wave Doppler and DTI of LV

and RV were performed. These patients with anterior AMI due to isolated

occlusion of LAD had impairment of diastolic DTI parameters in all seg-

ments of the RV. Impairment of the systolic DTI parameters was seen

along the tricuspid annulus and at the lateral and anterior wall of the RV.

The presence of common myocardial fibres encircling the 2 ventricles

and leading to myocardial interaction, could explain these observations.47

In another study, Hsu et al.48 investigate the effect of different infarction

sites on RV function in patients with a first acute ST-elevation MI without

concomitant RV infarction. They assessed the RV in 60 patients after suc-

cessful primary percutaneous coronary interventions that were divided

into 2 groups: group I consisted of 35 patients with anterior (including

anteroseptal) wall infarction and group II included 25 patients with infe-

rior (including inferior and inferolateral) wall infarction. Ten healthy

individuals served as the control group. All patients underwent a 2D

echocardiography and a pulsed-wave TDI study within 72 hours after

undergoing primary PCI. This study demonstrated that in patients with

inferior wall AMI without associated RV infarction, the peak early dia-

stolic velocity of the tricuspid annulus was significantly reduced and the

tricuspid E/Em ratio was higher compared with healthy controls; the

remaining echocardiographic parameters of RV function did not differ

from those in the controls. However, the anterior AMI resulted in a

greater extent of RV functional changes, including the systolic (reflected

by TAPSE), diastolic (reflected by tricuspid annular Em velocity and

right ventricle relaxation time and global aspects (reflected by RIMP)

compared with the healthy subjects, even though successful primary PCI

had been performed. These data suggest that RV function might be

affected discrepantly after an episode of AMI with different infarct loca-

tions, with greater changes of global RV function occurring in patients

with anterior wall infarction but not in patients with inferior wall infarc-

tion without concomitant RV infarction, in whom only the RV diastolic
12 Curr Probl Cardiol, September 2022



function was altered. The results of this study demonstrate that in patients

with a first acute STEMI who have received successful primary PCI,

global RV function may be affected discrepantly depending on the infarc-

tion sites. For patients with inferior infarction without associated RV

infarction, most echocardiographic indicators of RV function are like

those in healthy subjects except for RV diastolic function. On the con-

trary, the alteration of global RV function is more pronounced in patients

with anterior wall infarction. Ventricular interaction seems to explain the

discordance only partially.48

In another study Caplin et al.49 demonstrated that RV dysfunction

commonly occurs after both anterior and inferior MI. Right and left ven-

tricular functional impairment are related after anterior MI, but are inter-

related after inferior MI. The different effects of anterior and inferior

myocardial infarction on RV function may be explained by differences in

septal and free wall involvement. They studied the relationship of global

and regional right and left ventricular function during the acute phase

after a first MI in 20 patients by first pass radionuclide angiography. The

RV ejection fraction did not differ significantly between the groups, but

LV ejection fraction was significantly depressed after anterior myocardial

infarction. There was evidence of RV dilatation and impaired RV transit

time (defined as duration of radionuclide activity in the right ventricle) in

the group with inferior infarction. Five patients with anterior infarction

and 6 with inferior infarction had abnormal RV ejection fractions. RV

wall motion abnormalities concerned the septum, in the group with ante-

rior infarction, and the right ventricle free wall in the group with inferior

infarction. The relation between right and left ventricular ejection frac-

tions was markedly different in the 2 groups. In the group with anterior

infarction there was a significant linear correlation between right and left

ventricular ejection fraction, whereas in the group with inferior infarction

there was no association. Thus, RV dysfunction occurs after both anterior

and inferior myocardial infarction.49 Maheshwari et al.50 demonstrated

that even in patients with isolated LV AMI, there is RV dysfunction due

to ventricular interdependence. They compared Simpson’s RV ejection

fraction with RIMP to predict RV function in 2 groups of patients with

isolated LV anterior myocardial infarction. Group 1 consisted of 25

patients with significant stenosis of proximal LAD with a patent first sep-

tal perforator (S1). Group 2 was composed of 25 patients with significant

stenosis of both LAD and left circumflex artery. Both groups had fully

patent RCA. RIMP value determined using pulsed Doppler echocardiog-

raphy was 0.40 § 0.19 in healthy subjects. However, RIMP was

increased in both subgroups of LV-AMI with significant increase in
Curr Probl Cardiol, September 2022 13



group 2 (P < 0.005) as compared to group 1 patients (P < 0.01). Simp-

son’s RV ejection fraction was not significantly different between the 2

groups.51 For the first time, Sonmez et al.51 evaluated RV regional func-

tion in patients who were successfully treated for their first anterior MI,

using a strain and strain rate imaging tissue Doppler method, observing

that both systolic and diastolic functions were affected after anterior

STEMI. The patient group included 44 patients who had experienced

their first anterior MI and had undergone successful percutaneous coro-

nary intervention and 20 patients for the control group (selected by

patients who had undergone coronary angiography in any centre and had

a normal coronary artery or insignificant coronary stenosis <50%). The

myocardial velocity, strain, and strain rate values of each basal, mid, and

apical segment were obtained. The RV myocardial velocities of the

patient’s group were significantly decreased with respect to all 3 veloci-

ties in the control group. The peak and mean strain and strain rate values

of the right mid and apical ventricular segments in the patient group were

significantly lower than those of the control group (excluding the right

ventricular basal strain and strain rate). The main finding of the present

study was that a significant decrease in TDI-based myocardial velocities

and S/SR values of the RV. The mid and apical RV segments were

affected by LV infarction, whereas there was no change in classical TDI

velocity findings. S/SR imaging is currently a very important echocardio-

graphic modality for revealing subclinical myocardial damage.51

In another study, Marmor et al.52 showed that in patients with anterior

MI there was persistent regional and global impairment of LV function

but only transient impairment of the RV, whereas inferior infarction was

associated with severe, persistent regional and global impairment of the

RV. In fact, in 22 patients who had anterior MI, the global RV ejection

fraction was decreased reflecting a uniform depression of function with-

out localized abnormalities and returned to normal by the tenth day. The

authors hypothesised that RV function may be depressed after anterior

infarction on a simple mechanical basis: impaired, RV contractility sec-

ondary to increased afterload in the pulmonary vascular system, that

could play a partial role in its transient dysfunction. This hypothesis is

partly supported by finding of a significant correlation between the right

and left ventricular ejection fractions measured within the first 48 hours

after anterior infarction. It is possible that abnormalities in septal contrac-

tion due to septal necrosis or ischemia accompanying anterior infarction

also contribute to the decrease in RV ejection fraction. However, the

regional ejection fraction of the septal segment of the left ventricle does

not correlate with the degree of initial RV impairment or its improvement
14 Curr Probl Cardiol, September 2022



during convalescence.52 In contrast to the above-mentioned studies, Tobi-

nick et al.53 demonstrated that RV ejection fraction is well-preserved in

anterior infarct. They measured RV and LV ejection fraction by radionu-

clide angiography in patients with MI. In 24 acute anterior or lateral

infarction patients RV ejection fraction was normal, while LV ejection

fraction was reduced. In 19 patients with acute inferior infarction and

depressed LV ejection fraction, 7 patients had reduced RV ejection frac-

tion. In another study conducted by Ozturk et al.,54 echocardiograms

were used to determine the RIMP, LV myocardial performance index

(LIMP), tricuspid E/A, tricuspid deceleration time and the LV diastolic

and systolic diameters in 116 patients divided in 3 subgroups based on

the polymorphism of the ACE gene with a first acute anterior MI. RVMPI

and LVMPI were significantly prolonged in patients with deletion/dele-

tion (DD) polymorphism of the ACE gene.54 The first study that

addressed the follow up in patients with transmural LV MI was conducted

by Hirose et al.55 They studied 27 patients who underwent cine-computed

tomography during the first year after an initial Q-wave MI, 14 with

anterior and 13 with inferior LV infarction. They showed that post-

myocardial infarction remodelling after initial infarction involved a

biventricular process. In the group with anterior MI, progressive and sig-

nificant increases in global LV and RV chamber volumes were shown to

occur despite insignificant changes in global LV and RV ejection frac-

tions. LV dilatation can also occur after inferior LV infarction but is

accompanied by only minimal changes in RV volume. So, global changes

occur in both LV and RV volumes during the first year after an initial

infarction regardless of infarct location, but the magnitude of these

changes was greater after anterior than inferior wall LV infarction.55 In

the few studies on the prognostic implications of RV involvement in

acute LV myocardial infarction showed that RV involvement was a

strong independent predictor of major cardiac adverse events, and that

RV function provides strong prognostic information in patients treated

with primary percutaneous coronary intervention for AMI.56-58 Figure 2

resume a close interdependence between anterior acute myocardial

infarction and right ventricle function.

Despite these interesting scientific evidence, studies that have been

reviewed in this article present some limits. Most of them included a lim-

ited number of patients with no clear exclusion criteria. Moreover, no

data about prognosis, lab tests, are available in these studies in patients

with RV involvement after AMI. No studies were conducted with a com-

plete protocol of evaluation of the RV as guidelines suggest. Table 1 sum-

marizes the main studies, their characteristics and limitations.
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FIG 2. Anterior acute myocardial infarction and right ventricle function: a vicious circle.
Conclusion
The analysis of the literature shows that the involvement of the RV in

the setting of anterior myocardial infarction has been found in many

studies. Anatomical and physiological aspects as pericardium, the shared

myocardium fibres, the electrical system, their interlacing muscle bun-

dles, the interatrial septum, the interventricular septum and the shared

coronary blood flow creating continuous interplay between both ven-

tricles, can explain this involvement and also have clinical impact. Fur-

thermore, over half of the external work performed by the RV is a direct

consequence of LV shortening, presumably through deformation of the

RV free wall contiguous with that of the LV. However, the studies

reviewed in this article present some limits. In conclusion further studies

wither of patient, complete protocol of RV echocardiographic evaluation

and severe exclusion criteria are needed to confirm a RV involvement in

the setting of anterior myocardial infarction especially in patients with

isolated LAD obstruction.
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