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Contribution to Emergency Nursing Practice

� What is already known: rapid identification of high-risk
cardiovascular clinical conditions and subsequent tar-
geted interventions can improve patient outcomes.

� The main finding: cardiac disease processes can evolve
over time and complicate patient care.

� Recommendations for translating the findings of this
paper into emergency clinical practice include: remain-
ing up to date on American Heart Association recom-
mendations improve the quality and safety of care for
complex, critically ill patients.
Abstract

An infarction in the right coronary artery affects the inferior wall
of the heart and can also cause impedance to the cardiac con-
duction system. The right coronary artery perfuses the
sinoatrial and atrioventricular nodes, and a loss of blood flow
contributes to a breakdown in the communication system within
the heart, causing associated bradycardias, heart blocks, and
arrhythmias. This case report details the prehospital and emer-
gency care of a middle-aged man who experienced an inferior
myocardial infarction, concomitant third-degree heart block, and
subsequent cardiogenic shock, with successful revascularization.
This case is informative for emergency clinicians to review
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symptoms of acute coronary syndrome, rapid lifesaving diagnos-
tics and intervention, and the unique treatment and monitoring
considerations associated with right ventricular involvement and
third-degree heart block.

Key words: Emergency nursing; Myocardial infarction; Heart
block; Percutaneous coronary intervention
Introduction

This case report details the prehospital and emergency care of a
middle-aged male patient who experienced an inferior myocar-
dial infarction, concomitant third-degree heart block, and sub-
sequent cardiogenic shock, with successful revascularization.
Facility institutional review board policy was followed, and
patient consent was obtained by electronic communication.
Case Report

A 56-year-old man with a past medical history of hyper-
cholesteremia, no documented family history of cardiac
disease, and no home medications had a syncopal event
while at an outdoor recreation facility. After completing a
leisure-time driving activity (go-kart racing), the patient sat
down and immediately became pale and unconscious.
Owing to bystander concern for cardiac arrest, cardiopul-
monary resuscitation (CPR) without defibrillation was ini-
tiated, and emergency medical services (EMS) was called.
On EMS arrival, the patient was pale and diaphoretic but
alert and oriented; in addition, the patient was experiencing
chest pain, nausea, and vomiting. The initial vital signs
were as follows: heart rate 38 beats per minute (bpm),
blood pressure 65/37 mm Hg, and respiratory rate 20
breaths per minute; the patient’s blood glucose level was
30 mg/dL. A 12-lead electrocardiogram (ECG) was
obtained. EMS identified a third-degree atrioventricular
(AV) heart block as well as an inferior myocardial infarc-
tion (MI) with ST elevation in leads II, III, and aVF and
reciprocal depression in leads I and aVL (Figure 1).
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FIGURE 1

Prehospital 12-lead electrocardiogram.
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EMS administered a 500-mL normal saline (0.9%)
intravenous (IV) bolus and a dose of EPINEPHrine 5 mcg
through IV push. After the first dose of EPINEPHrine, the
patient’s heart rate did not increase, and he became hyper-
tensive to 212/160 mm Hg owing to the vasopressor.
Despite an attempt to perform transcutaneous pacing, cap-
ture was not achieved, and ultimately pacing was stopped
owing to patient intolerance. During transport, repeat vital
signs were obtained with a blood pressure reading of 96/
68 mm Hg and a heart rate of 38 bpm. Per protocol, EMS
administered a second dose of EPINEPHrine 3 mcg IV
push for persistent bradycardia and hypotension. Addi-
tional medications given by EMS were ondansetron 4 mg
IV push, aspirin 324 mg by mouth, fentaNYL 50 mcg IV
push, and a dextrose 10% IV infusion for hypoglycemia.

On arrival to the emergency department, the patient
complained of left-sided chest pain that radiated to his left
arm. His blood pressure was 111/64 mm Hg, and his heart
FIGURE 2

ED 12-lead electrocardiogram.
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rate was 42 bpm. A second 12-lead ECG was acquired, and
the interpretation was unchanged from the initial ECG
(Figure 2). Blood laboratory specimens were obtained in the
emergency department, and the results outside of normal
limits were as follows: potassium 5.9 mmol/L (3.5-5.1
mmol/L), low-density lipoprotein 139 mg/dL (<100 ng/
dL), and troponin 684 ng/L (<20 ng/L; high-sensitivity tro-
ponin). The patient received heparin 4000 units IV push
before transfer to the cardiac catheterization laboratory.

Emergent cardiac catheterization demonstrated mild
nonobstructive disease in the left anterior descending sys-
tem and 100% occlusion of the proximal right coronary
artery (RCA). The interventional cardiologist placed a tem-
porary pacing wire and stented the culprit lesion in the
RCA with a single drug-eluting stent. Subsequently, the
patient’s heart block and signs of cardiogenic shock
resolved after successful vessel reperfusion of the RCA with
restoration of a normal sinus rhythm (Figures 3 and 4).
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FIGURE 3

Postcardiac catheterization 12-lead electrocardiogram.
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Diagnostic Assessment

A 12-lead ECG is one of the most important diagnostic
tools for the workup of patients with a suspected MI; how-
ever, an ECG is insufficient on its own to diagnose acute
myocardial ischemia or MI. Elevation of the ST segment
in 2 contiguous leads is required to diagnose an ST-ele-
vated MI (STEMI).1 To diagnose an inferior MI, the
trained clinician would look for an ST-segment elevation
FIGURE 4

Cardiac catheterization laboratory report with depiction of occlusion location and
stenting. RCA, right coronary artery; LM, left main; RM1, ramus marginalis 1;
RM2, ramus marginalis 2; RM3, ramus marginalis 3; S1, septal perforator 1; S2,
septal perforater 2; S3, septal perforater 3; S4, septal perforater 4; LAD, left ante-
rior descending; OM1, left obtuse marginal 1; OM2, left obtuse marginal 2; D1,
diagonal artery 1; RPDA, right posterior descending artery; RPL1, posterior left
ventricular wall 1; RPL2, posterior left ventricular wall 2; RPL3, posterior left ven-
tricular wall 3; LCx; left circumflex.
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in leads II, III, and aVF; reciprocal changes may be seen in
lead aVL.2 See Figure 5 for diagnostic criteria suggestive of
an inferior STEMI and third-degree AV block. When an
inferior MI is identified, a right-sided 12-lead ECG should
also be acquired to examine the right ventricle because
studies have demonstrated that up to 40% of the inferior
wall MIs have associated right ventricular (RV) involve-
ment that predicts a worse outcome.3

Additional criteria to inform a diagnosis of an acute
MI can be a rise in the cardiac troponin blood levels above
the 99th percentile.1 The high-sensitivity troponin blood
test administered (Beckman Coulter hsTnl) has a 99th per-
centile cutoff of 19.8 ng/L for males.4 The patient had a
maximum troponin level of 14 492 ng/L 12 hours after
symptom onset, which represents a significant rise above
the 99th percentile.
Pathophysiology

The blood supply to the heart is provided by the coronary
circulatory system. The RCA originates at the anterior aor-
tic sinus and supplies blood to the right atrium, right ven-
tricle, sinoatrial (SA) node, AV node, and posterior aspects
of the left ventricle.5 A blockage in the RCA stops the flow
of oxygenated blood to the inferior wall of the heart,2 lead-
ing to myocardial ischemia and eventually MI. When MI
occurs, it can also cause impedance to the cardiac conduc-
tion system. The RCA perfuses the SA and AV nodes, and
a loss of blood flow contributes to a breakdown in the com-
munication system within the heart, causing associated bra-
dycardias, heart blocks, and arrhythmias.3 With open
communication systems and adequate perfusion, the SA
node starts an impulse that travels to the AV node. This
WWW.JENONLINE.ORG 559



Call to EMS            6:51 PM 
FMC                        7:01 PM                   10 minutes Dispatch �me 
12-lead ECG          7:07 PM                    6 minutes FMC to ECG 
ED arrival               7:47 PM                    40 minutes Transport �me 
12-lead ECG          7:52 PM                    5 minutes ED arrival to ECG 
CCL arrival              8:02 PM                   10 minutes ED ECG to CCL arrival 
Reperfusion           8:20 PM                   79 minutes FMC to reperfusion 

Event                     Time                    Dura�on 

FIGURE 6

FMC, first medical contact; EMS, emergency medical services; ECG, electrocar-
diogram; CCL, cardiac catheterization laboratory.
*Total ED length of stay = 15 minutes.

ECG Criteria: Diagnosing an Acute Inferior Myocardial Infarc�on and Third-Degree Heart Block 
Inferior ST-segment Eleva�on MI 

- ST-segment eleva�on of greater than 1 mm (greater than 2 mm in leads V1/V2 in males) in 
two anatomically con�guous leads: II, III, and aVF.  

- Reciprocal ST depression is o�en seen in lead aVL.   
Third-Degree Heart Block 

- Independent atrial and ventricular ac�vity with no rela�on between the P wave and the QRS 
complex.  

- The atrial rate, demonstrated by the P wave, should be faster than the ventricular rate, as 
demonstrated by the QRS complex.  

- Considera�on: A  repeat ECG or rhythm strip may be required to differen�ate between 
second-degree and third -degree heart blocks  as a second -degree heart block may 
masquerade as a third-degree heart block7.   

FIGURE 5

ECG, electrocardiogram; MI, myocardial infarction; STEMI, ST-elevated MI.
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impulse travels through the bundle of His, down the bun-
dle branches, and through the Purkinje fibers causing the
ventricles to contract.6 In the setting of third-degree heart
block, the SA node continues to send the impulse, but the
AV node does not receive the message. This contributes to
a clinical finding of bradycardia where the heart rate may
only be 45 to 50 bpm.7

Further complicating the patient’s clinical course was
the cardiogenic shock that was identified in the prehospital
setting on the basis of hypotension secondary to the acute
MI and third-degree heart block. Cardiogenic shock is the
result of a cardiac injury that leads to a decrease in cardiac
contractility.8 This progresses to a cycle of reduced cardiac
output and low blood pressure, which further worsens car-
diac ischemia.8 Clinically observed as the inability to main-
tain a systolic blood pressure of 90 mm Hg or more for 30
minutes or longer, cardiogenic shock may also manifest as
altered mental status; oliguria; and cold, clammy skin.8
Discussion

REVASCULARIZATION

Treatment of an inferior STEMI and third-degree heart
block involves a reperfusion strategy, either mechanical or
560 JOURNAL OF EMERGENCY NURSING
medicinal, to restore optimal blood flow and cardiac func-
tion. The preferred reperfusion strategy is a percutaneous
coronary intervention (PCI). Compared with fibrinolytic
therapy, PCI has been shown to improve outcomes, includ-
ing higher rates of vessel patency and lower rates of intracra-
nial hemorrhage and death.9 In addition, the American
College of Cardiologists and the American Heart Association
(AHA) recommend a drug-eluting stent with primary PCI
so long as the patient is willing to comply with a prolonged
course of dual antiplatelet therapy. For a third-degree heart
block, initial treatment includes application of transcutane-
ous or transvenous pacing, which allows for rhythm stabili-
zation; definitive treatment is an implanted pacemaker or
PCI if the heart block is caused by an MI.7
COMPLICATED BRADYCARDIA

The AHA Advanced Cardiac Life Support 2020 guidelines
for the treatment of adult bradycardia recommend atropine
1 mg through IV push every 3 to 5 minutes (maximum
dose of 3 mg) as the initial treatment until the desired
effect is achieved.10 However, the guidelines caution clini-
cians on the use of atropine in bradycardia due to a third-
degree heart block because it may not be responsive to the
reversal of the cholinergic effects of atropine.11 Atropine is
not recommended as first-line treatment for bradycardia
secondary to third-degree heart block because it acts on the
AV node, not the SA node, and therefore is rarely effective
in raising the heart rate.12 If a third-degree heart block is
identified on an ECG, the clinician should initiate transcu-
taneous pacing.

For this patient, pacing was not successful; per the
EMS report, capture was not achieved, and the patient was
unable to tolerate the intervention. In a clinical setting, if
pacing is no longer an option for initial treatment, other
options for symptomatic bradycardia are treatment of the
VOLUME 47 � ISSUE 4 JULY 2021
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underlying medical condition (eg, dialysis), IV medications
(either DOPamine or EPINEPHrine), PCI, or pacemaker
implantation.13 Therefore, EMS proceeded to secondary
interventions for treatment of third-degree heart block
using EPINEPHrine. Because EPINEPHrine is a sympa-
thomimetic catecholamine and acts on both alpha- and
beta-adrenergic receptors, it acts on all pacemaker sites of
the heart to cause vasoconstriction and can restore hemo-
dynamic stability while awaiting definitive treatment. An
additional clinical advantage of the use of EPINEPHrine
in this patient’s case was the improvement of diastolic
blood pressure and coronary artery perfusion pressure
HYPOGLYCEMIA IN MI

The patient had an initial fingerstick blood glucose level of
30 mg/dL per the EMS report. During transport, the EMS
personnel administered a 10% dextrose infusion per their
protocol. Owing to an increased risk of extravasation, the
local EMS agency does not stock 50% dextrose in its ambu-
lances. A possible cause of the patient’s initial low blood glu-
cose is “silent hypoglycemia,” which is defined as a blood
glucose level of less than 70 mg/dL without typical symp-
toms of hypoglycemia.14 Hypoglycemia was found to be fre-
quently occurring in patients without diabetes diagnosed
with an acute MI.14 On arrival to the emergency depart-
ment, the patient’s blood glucose level was 285 mg/dL.
During hospitalization, the patient’s hemoglobin A1C level
was evaluated and found to be 5.8% (5.7%-6.5%), which is
in the prediabetes range.15 There was no follow-up on dis-
charge for the patient’s hemoglobin A1C level.
BYSTANDER CPR IN SUSPECTED CARDIAC ARREST

It is highly probable that this patient did not lose pulses
during his suspected cardiac arrest but instead had a synco-
pal event caused by low cardiac output and decreased
peripheral resistance, resulting in hypotension and cerebral
hypoperfusion.16 The patient did receive bystander CPR.
Retrospective cohort reviews have revealed the benefit of
bystander CPR on 30-day survival rate and overall mortal-
ity rate for out-of-hospital cardiac arrests; it is well known
that there is a positive correlation between early CPR and
survival rates.10,17 Furthermore, layperson-initiated CPR is
endorsed by the AHA because the risk of harm to the
patient is low if the patient is not in cardiac arrest.10 Ulti-
mately, the patient was taken to the cardiac catheterization
laboratory for PCI with stent placement in 61 minutes
from first medical contact (goal of 90 minutes).9 Figure 6
outlines the event timeline.
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Implications for Emergency Nursing

For an emergency nurse, it is important to be aware of the
symptoms of acute coronary syndrome: typical symptoms
include chest pain associated with nausea, dyspnea, diapho-
resis, or syncope, and atypical symptoms may include
fatigue and upper abdominal pain. This patient group clas-
sified as high risk needs rapid assessment and intervention,
including an ECG within 10 minutes of arrival.11 The
trained emergency nurse is knowledgeable on evidence-
based care of patients experiencing an STEMI and associ-
ated progression of disease. When an inferior MI is identi-
fied on an ECG by an ED provider or cardiologist, the
emergency nurse should perform a right-sided ECG by
reversing the precordial leads to the right side of the chest
(create a mirror image of the traditional precordial leads) to
determine RV involvement.3 If the right ventricle is
involved, the patient’s treatment pathway should differ in
that vasodilators and nitrates should be avoided to main-
tain RV preload and adequate cardiac output while await-
ing intervention.18 For patients who arrive with symptoms
of acute coronary syndrome without ST elevation on their
ECG, the emergency nurse should follow their facility pro-
tocols for serial cardiac enzyme testing. The emergency
nurse should be aware of the time intervals between repeat
ECG tracings and serial troponin levels, as well as hospital
processes and protocols for the care of cardiac patients.

When a third-degree heart block is identified, transcuta-
neous pacing is indicated for initial treatment until the cause
of the heart block can be reversed or a permanent pacemaker
can be inserted. Because temporary transvenous pacing may
be done in the emergency department, the emergency nurse
should remain up to date on the procedure steps as well as
complications that may occur. In addition, the nurse should
observe the patient for expected and adverse outcomes as a
patient with bradycardia due to a heart block; the patient
will likely experience decreased perfusion and decreased car-
diac output. A sedative, if ordered, should be administered
before the pacing attempt because the patient may experi-
ence discomfort. Vital signs, skin color, level of conscious-
ness, and peripheral pulses should be monitored to evaluate
the effectiveness of the paced heart rhythm.5 Potential
adverse events include failure to capture, patient discomfort,
arrhythmias, and skin breakdown.5 Documentation of the
procedure should include the date and time of pacer initia-
tion, pacemaker settings, and the patient’s response. A 12-
lead ECG should be obtained before and after pacing is initi-
ated. Finally, the emergency nurse should be knowledgeable
about other treatment modalities for third-degree heart
block when pacing is not an option, such as pharmacologic
management.
WWW.JENONLINE.ORG 561
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Case Conclusion

The patient was admitted to the cardiac intensive care unit
and discharged to home after 2 days. As follow-up, the
patient had a virtual visit with the cardiology team in which
the patient reported no recurrence of chest discomfort. In
addition, the patient was able to return to work. This case
demonstrates the importance of prehospital communica-
tion and notification protocols, especially in the setting of a
complicated MI.
Author Disclosures

Conflicts of interest: none to report.

REFERENCES
1. Thygesen K, Alpert JS, Jaffe AS, et al. Fourth universal definition of

myocardial infarction. J Am Coll Cardiol. 2018;72(18):2231-2264.
Accessed May 25, 2021. https://www.acc.org/latest-in-cardiology/ten-
points-to-remember/2018/08/24/00/09/fourth-universal-definition-of-
mi-esc-2018

2. Whalen D, Dunne C, Dubrowski A, Mohamed L, Parsons MH. Diag-
nosis and management of an inferior ST-elevation myocardial infarction:
a simulation scenario. Cureus. 2019;11(2):e3995. https://doi.org/10.
7759/cureus.3995

3. Warner M, Tivakaran V. Inferior myocardial infarction. StatPearls. Pub-
lished January 1, 2021. Accessed January 18, 2021. https://www.stat
pearls.com/articlelibrary/viewarticle/23500/

4. Apple FS, Collinson PO, IFCC Task Force on Clinical Applications of
Cardiac Biomarkers. Analytical characteristics of high-sensitivity cardiac
troponin assays. Clin Chem. 2011;58(1):54-61. https://doi.org/10.
1373/clinchem.2011.165795. Published correction appears in Clin
Chem. 2012;58(4):796.

5. Atrium Health. Transcutaneous pacing. Accessed January 27, 2021.
https://procedures.lww.com/lnp/view.do?pId=2883136&hits=pacing&
a=false&ad=false

6. Metkus TS, Zieve D. Cardiac conduction system. MedlinePlus. U.S.
National Library of Medicine; Updated 2020. Accessed May 25, 2021.
https://medlineplus.gov/ency/anatomyvideos/000021.htm
562 JOURNAL OF EMERGENCY NURSING
7. Knabben V, Chhabra L, Slane M. Third-Degree Atrioventricular Block.
StatPearls [Internet]. StatPearls Publishing; 2021.

8. Kosaraju A, Pendela VS, Hai O. Cardiogenic Shock. StatPearls [Internet].
StatPearls Publishing; 2021.

9. Tamis-Holland JE, O’Gara P. Highlights from the 2013 ACCF/AHA
guidelines for the management of ST-elevation myocardial infarction
and beyond. Clin Cardiol. 2014;37(4):252-259. https://doi.org/
10.1002/clc.22258

10. American Heart Association. Highlights of the 2020 AHA guidelines:
update for CPR and ECC. Published October 1, 2020. Accessed Febru-
ary 8, 2021. https://www.eccguidelines.heart.org/

11. Craig-Brangan KJ, Day MP. Update 2015 AHA BLS and ACLS guide-
lines. Nursing. 2016;46(2):40-45. https://doi.org/10.1097/01.nurse.
0000476229.95631.bf

12. Hasselqvist-Ax I, Riva G, Herlitz J, et al. Early cardiopulmonary resusci-
tation in out-of-hospital cardiac arrest. N Engl J Med. 2015;372
(24):2307-2315. https://doi.org/10.1056/NEJMoa1405796

13. Abrich VA, Le RJ, Mulpuru SK, et al. Clinical outcomes of various man-
agement strategies for symptomatic bradycardia. Clin Med Res. 2020;18
(2):75-81. https://doi.org/10.3121/cmr.2019.1507

14. Zhang J-W, Zhou YJ. Association of silent hypoglycemia with cardiac
events in non-diabetic subjects with acute myocardial infarction under-
going primary percutaneous coronary interventions. BMC Cardiovasc
Disord. 2016;16(1):75. https://doi.org/10.1186/s12872-016-0245-z

15. American Diabetes Association. Understanding A1C. Accessed January
18, 2021. https://diabetes.org/a1c

16. El-Hussein MT, Cuncannon A. Syncope in the emergency department:
a guide for clinicians. J Emerg Nurs. 2021;47(2):342-351. https://doi.
org/10.1016/j.jen.2020.11.002

17. Hafeez Y, Grossman S. Sinus bradycardia. StatPearls. Published Novem-
ber 21, 2020. Accessed January 18, 2021. https://www.statpearls.com/
articlelibrary/viewarticle/29047/

18. Rehman S. Physiology, coronary circulation. Physiology, Coronary Cir-
culation. StatPearls Publishing; 2021. https://www.ncbi.nlm.nih.gov/
books/NBK482413/

Submissions to this column are encouraged and may be submitted
at jenonline.org where submission instructions can be found in the
Author Instructions.
VOLUME 47 � ISSUE 4 JULY 2021

https://www.acc.org/latest-in-cardiology/ten-points-to-remember/2018/08/24/00/09/fourth-universal-definition-of-mi-esc-2018
https://www.acc.org/latest-in-cardiology/ten-points-to-remember/2018/08/24/00/09/fourth-universal-definition-of-mi-esc-2018
https://www.acc.org/latest-in-cardiology/ten-points-to-remember/2018/08/24/00/09/fourth-universal-definition-of-mi-esc-2018
https://doi.org/10.<?A3B2 re 3j?>7759/cureus.3995
https://doi.org/10.<?A3B2 re 3j?>7759/cureus.3995
https://www.statpearls.com/articlelibrary/viewarticle/23500/
https://www.statpearls.com/articlelibrary/viewarticle/23500/
https://doi.org/10.<?A3B2 re 3j?>1373/clinchem.2011.165795
https://doi.org/10.<?A3B2 re 3j?>1373/clinchem.2011.165795
https://procedures.lww.com/lnp/view.do?pId=2883136&hits=pacing&a=false&ad=false
https://procedures.lww.com/lnp/view.do?pId=2883136&hits=pacing&a=false&ad=false
https://medlineplus.gov/ency/anatomyvideos/000021.htm
http://refhub.elsevier.com/S0099-1767(21)00105-7/sbref0007
http://refhub.elsevier.com/S0099-1767(21)00105-7/sbref0007
http://refhub.elsevier.com/S0099-1767(21)00105-7/sbref0008
http://refhub.elsevier.com/S0099-1767(21)00105-7/sbref0008
https://doi.org/10.1002/clc.22258
https://doi.org/10.1002/clc.22258
https://www.eccguidelines.heart.org/
https://doi.org/10.1097/01.nurse.<?A3B2 re 3j?>0000476229.95631.bf
https://doi.org/10.1097/01.nurse.<?A3B2 re 3j?>0000476229.95631.bf
https://doi.org/10.1056/NEJMoa1405796
https://doi.org/10.3121/cmr.2019.1507
https://doi.org/10.1186/s12872-016-0245-z
https://diabetes.org/a1c
https://doi.org/10.1016/j.jen.2020.11.002
https://doi.org/10.1016/j.jen.2020.11.002
https://www.statpearls.com/articlelibrary/viewarticle/29047/
https://www.statpearls.com/articlelibrary/viewarticle/29047/
https://www.ncbi.nlm.nih.gov/books/NBK482413/
https://www.ncbi.nlm.nih.gov/books/NBK482413/
https://www.jenonline.org/content/authorinfo

	Case Report Detailing an Inferior Myocardial Infarction, Third-Degree Heart Block, and Cardiogenic Shock
	Introduction
	Case Report
	Diagnostic Assessment
	Pathophysiology
	Discussion
	REVASCULARIZATION
	COMPLICATED BRADYCARDIA
	HYPOGLYCEMIA IN MI
	BYSTANDER CPR IN SUSPECTED CARDIAC ARREST

	Implications for Emergency Nursing
	Case Conclusion
	Author Disclosures
	REFERENCES


