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Abstract

A newly diagnosed Right Bundle Branch Block is being investtjas a potential electrographic diagnostic for lifedtening
STEMI equivalents (RBBB). RBBB was identified in p8rcent of individuals with NSTEMI and 9.1 percent of pasienth
STEMI. Previously, urgent angiography was suggestedafibenis with STEMI and Left Bundle Branch Block (LBBB)t it is
now recommended for patients with STEMI and Right Bundé@né&h Block (RBBB), as it is a poor prognostic sign ofgnéi
mortality in STEMI patients. We report on a 67-year-oldnao presented with a chief complaint of continuous heartbure sinc
ten hours before admission to the hospital. Complaints dfssekating and had comorbidities of diabetes mellitus, hypsoie

and ischemic stroke 2 months ago. On arrival, a 12-leattecardiogram (ECG) revealed STEMI inferior WRBBB. The cardiac
enzyme marker was increased due to an elevated serum trépenel of 10 ng/mL (cut off 0,01), an elevated serugatinine
level of 3.7 mg/dL, leukocytosis (13850/L), and compensat@tabolic acidosis. She was treated with aspirin, dtapel statins,
ACE-i, and anticoagulants after being diagnosed with inf&Td&MI| with RBBB. As a practical matter of the COVIDI®eening
process, the patient did not require primary coronggyvention. The patient developed hemodynamic instabilityimtvo hours

of being brought to the CVCU. The patient originally préseérwith transient ventricular tachycardia, which pregesl to
sustained ventricular tachycardia. Defibrillation with asaige of 360 joules was used in conjunction with high-quality
cardiopulmonary resuscitation until the patient was detidead.

Keywords: Newly Diagnosed Right Bundle Branch BloSK Segment Elevation Myocardial Infarction

Introduction

Myocardial infarction (Ml) is described as the injury aath of the heart muscle caused by a blood supply
restriction. STEMI is responsible for approximately 38%abfmyocardial infarction cases in the United States.
STEMI was defined as a new ST elevation at point Jt ¢éast 2 millimeters (0.2 millivolts) in males and 1.5
millimeters (0.15 millivolts) in females in leads V2 ak@®, and/or 1 millimeter (0.1 millivolts) in the other
neighboring chest wall or limb leads. (Vasan and Benj&@it6; Mozaffarian et al. 2016; Thygesen et al. 2042)
newly diagnosed Right Bundle Branch Block (RBBB) is being#tigated as a potential electrographic diagnostic
for life-threatening STEMI equivalents. RBBB was idemtifiin 7.3 percent of individuals with NSTEMI and 9.1
percent of patients with STEMI (Figueroa-Triana et al. 2021)

Previously, urgent angiography was suggested for patientsSWEMI and Left Bundle Branch Block (LBBB),
but it is now recommended for patients with STEMI aighRBundle Branch Block (RBBB), as it is a poor prognostic
sign of a higher mortality in STEMI patients (Ibanez et2418). Given the increased morbidity and mortality
associated with newly diagnosed RBBB in STEMI patiehts,drticle presents a literature review to assigsighans

in comprehending the pathophysiology and rationaderfanaging newly diagnosed RBBB in STEMI patients.
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Case Report

A 67-year-old woman presented with a chief complaint ofinaous heartburn since 10 hours before admission
to the hospital. Complaints accompanied by cold sweatpatient had a history of diabetes mellitus, hypertension,
andischemic stroke2 months ago. Smoking history was denied. A physical exaion revealed a heart rate of 101
beats per minute, a respiratory rate of 26 times per miantea blood pressure of 92/50 mmHg. On arrival, a 12-lead
electrocardiogram (ECG) revealed a 100-beat-per-minute sigthem with normal F and H axes, counter clockwise
rotation (CCWR), an elevation of the ST segment in leadH, land aVF, and complete RBBB-igure 1).

Figure 1. Electrocardiography showed sinus rhythm of 100 beatshith normal F axis, normal H axis, counter clatge rotation

(CCWR), an elevation of the ST segment in leads Il, il aVF, and complete RBBB.

On laboratory examination, the cardiac enzyme markereleaated with serum troponin-I level 10 ng/mL (cut
off 0,01), elevated serum creatinine (3.7 mg/dL), leukocytos®5/R), and compensated metabolic acidosis. The
chest X-ray showed cardiomegal¥igure 2). Transthoracic echocardiogram (TTE) revealed inferiofl wa
hypokinetics with a 47% ejection fraction (EF). Based ordthgnosis of Inferior STEMI with RBBB, he received
aspirin, clopidogrelstatins, ACE-i and anticoagulants. Due to the COVID19 sangepiiocess, the patient did not
undergo primary coronary intervention.
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Figure 2. Chest X-Ray showed Cardiomegaly.

Within two hours of being transported to the CVCU, plagient was hemodynamically unstable. Syringe pump
infusions of dobutamine and norepinephrine were usedrtea the patient's hemodynamic status. The patient
initially presented with non-sustained VT, which develbgo sustained VT. Defibrillation with a dose of 360

joules and high-quality cardiopulmonary resuscitation weréormed until the patient was declared dead.

Discussion

We present a case of newly diagnosed RBBB in an infeli&M8 patient. In addition, the patient is elderly and
suffers from comorbid conditions such as diabetes mglltypertension, arischemic stroke2 months ago. Herein,
we discuss the characteristics and mechanism of ECG RBEH EMI, the pathophysiology of AMI-associated
RBBB, the clinical aspects of RBBB in AMI, and the ratientor managing newly diagnosed RBBB in STEMI
patients.

RBBB affects the late phase of ventricular depolarizationsing RV depolarization to be delayed while left
ventricular depolarization is unaffected, resulting in ECG abatities. The hallmark of the right bundle branctcklo
is QRS duration > 0,12 seconds, rSR pattern in lead aVR and leads V3-and S wave is wider than R wave or > 40
msin V5/V6 (Gussak et al. 2000).

In RBBB without AMI, the ST segment and T waves are typiadiscordant with the QRS complex's terminal
component. This discordance is the consequence of grecattepolarization-induced repolarization sequence. Thus,
a depressed ST segment with an inverted T wave due totamf\al wave appears in lead V1 when RBBB is
present. In V6, the T wave is upright and the ST segie@hévated due to the presence of a terminal S wavenWh

RBBB complicates ST-elevation IMA, the ST segment becamesordant with the QRS complex's terminal portion.
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ST-T changes occur independently of QRS changes, and anajbierepolarization anomalies generated by ischemia
(Gussak et al. 2000)

‘Currents of injury’ primarily mediated the mechanisms of RBBB with coronary occlusion. During the diastolic
phase of myocardial infarction, the voltage gradient betvtbe intact and damaged myocardium created currents of
injury. It caused the ECG vector to be deflected downward, causn®T segment appears elevated during the
systolic phaseBecause terminal R' waves are frequently present ée leads, the ST segment is elevated in V1/V2
in anterior AMI. Similar changes can be seen in leaddl |aid AVF when an inferior myocardial infarction occurs
(Gussak et al. 1999). When a complete RBBB pattern and a Qimfavet coexist, the criteria for the diagnosis of
Q-wave AMI are the same as in patients with normal conmtuctue to the QRS complex will be abnormally wide
(0.12 seconds or more), lead V1 will show a positive teaideflection, and lead V6 will show a negative termina
deflection (wide S wave) (Ortega-Carnicer, GOmez-Grande, amatds 2000; Shettigar et al. 2002).

There was 54.29 % in the Left Anterior Descending aifieAD) branch and 38.57 % in the Right Circumflex
artery (RCX) branch in the case of RBBB with Ischemic Rel&rtery (IRA). Both of the above percentages were
significantly greater than those observed in non-BBBB IR#lepts (Figueroa-Triana et al. 2021; Li et al. 2018)
Because the right coronary artery serves the upper 90% iotdineentricular septum, RCX obstruction can result in
AV conduction abnormalties and bundle branch block. Deadeldised flow in the proximal RCA could result in
right ventricle elongation and dilation, leadittgthe formation of new RBBB. Complete occlusion of the RGay
result in occlusion of th&®V branch that originates from it (Pakbaz et al. 2013). Largas ofRV myocardial
ischemia can cause the maximal rate of phase 0 depdtarimago down due to the lack BV branch vasculature.
As a consequence, the rate of conduction activation datedein theRV myocardium, resulting in asynchronous
depolarization of the left and right ventricles, which migistult in Major Adverse Cardiac Events (MACE) (Pakbaz
et al. 2013; Li et al. 2018)

A total blockage of the proximal LAD or RCX is a typicdlcoronary AMI lesions with newly diagnosed RBBB.
Obstruction of the RBB blood supply and ischemia or necodsissubstantial portion of the RV myocardium are the
features of AMI patients with newly identified RBBB (Kleenmaet al. 2008)The massive infarct size found in AMI
patients with RBBB is consistent with the high prevalerfdiaree-vessel disease and left main disease identified i
AMI patients with RBBB on presentation (Chan et al. 20P@&}ients with RBBB are also more frequently reported
to be older than those without RBBB and incidental findingnafre comorbidities (Kleemann et al. 2008)
Nevertheless, diffuse coronary artery disease in AMeptt with RBBB onthe presentation may be an accidental
finding rather than the prime cause (Farinha et al. 2021; Birnbaalm2é21)

The proportion of patients with TIMI 0/1 in IRA and those ugdéng primary PCI was significantly greater in
the RBBB group compared in the non-BBBB and LBBB groups (L1.e2@L8; Ibanez et al. 201.8yhe average
length of say, pro-BNP, left ventricular ejection fraction, heaiitiee, cardiac shock, cardiovascular mortality, and
total MACE were significantly different in RBBB patientempared to non-BBB patientdevertheless, there was
no significant difference between the two groups. (Alggiatlir et al. 2011; Aro et al. 2011; Barsheshet et al. 2011,
Kleemann et al. 2008; Li et al. 2018). Thus, comparable tdéyrdiagnosed LBBB, newly diagnosed RBBB is an
independent predictor of in-hospital MACE and 30-days rigri@Vong et al. 2006). The probability of developing
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MACE was 4.682 times greater in individuals with AMI linkedhwihe new RBBBhan in persons without RBBB.
The meyear survival rate was significantly different in RBBRipats. Furthermore, they had a worse survival rate
than LBBB patients, a difference that was statisticsithyificant (Farinha et al. 2021; Li et al. 2018; lbanez et al
2018).

While thrombolysis has the potential to significantlguee mortality in AMI patients and has the advantages of
high utility and ease of application, it also has a greatimber of contraindications and a higher risk ofditeg
considering that STEMI patients with RBBB on presentatierolder and have a greater number of comorbidities, as
previously described in this discussion. As a result, STEk#pa with newly diagnosed RBBB had immediate early
reperfusion. The goal is to keep the RBBB as short as pmssill to revascularize the LAD and septal branchdbloo
flow (Ibanez et al. 2018; Birnbaum et al. 2021).

Conclusion

Newly diagnosed RBBB on STEMI has a high prevalencelddrgpatients, comorbidities, and diffuse coronary
disease involvement. Hence, in guidelines for acute mgiatanfarction, newly diagnosed RBBB should be regarded
an indication for immediate revascularization. Undediteg the characteristics, the pathophysiology, thacell

impact, and the rationale for managing RBBB in STEMI adkist doctors in making right decisions and will also

help to reduce morbidity and mortality in this high-réskegory of STEMI patients with RBBB on presentation.
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