

















Welcome to Barron’s 


Adult CCRN


®


Exam Flashcards


! These cards are designed to prepare nurses 


to pass the Adult CCRN®exam. This exam is administered by the American Association of Critical-


Care Nurses (AACN®). The concepts reviewed in these flashcards are based on the latest Adult 


CCRN exam blueprint. The proportion of coverage devoted to each concept reflects the percentage 


that each concept makes up on the exam blueprint. All key topics that test-takers need to know 


for each concept are reviewed. The front of each card displays the main topic (in all capital letters) 


that will be discussed on the front and back of that card. Each side of the card also lists the 


subtopic of that main topic that will be discussed on that side of the card. Finally, each section 


concludes with a series of practice questions with detailed answer explanations.


Carefully study the review cards for each concept. Then, answer all of the questions for that 


concept. After that, check the answers for each question to see how you did. Review the answer 


explanations, paying special attention to the questions that you answered incorrectly. Then, take 


another attempt at the questions that you missed initially until you are able to answer all of them 


correctly. After you master one concept, progress to the next concept until you have mastered all 


of the concepts. Once you have mastered all of the concepts in this set, mix the question cards 


from all of the concepts together and answer 150 questions in a row, as if you are sitting for the 


actual exam, to simulate test-taking conditions. 


Planning and adhering to a dedicated study schedule, such as the one suggested above, are 


necessary for passing the Adult CCRN exam. Good luck as you begin your test preparation and 


the path to achieving your CCRN certification! 


Throughout this flashcard set, you will see certain key ideas marked with a star icon («). Pay 



special attention to these ideas, as they are very likely to appear on the Adult CCRN exam!









Note


CCRN®is a registered trademark of AACN Certification Corporation, which neither 


sponsors nor endorses this product.


This publication is designed to provide accurate information in regard to the subject matter 


covered as of its publication date, with the understanding that knowledge and best practice 


constantly evolve. The publisher is not engaged in rendering medical, legal, accounting, or 



other professional service. If medical or legal advice or other expert assistance is required, the 



services of a competent professional should be sought. This publication is not intended for 


use in clinical practice or the delivery of medical care. To the fullest extent of the law, neither 


the Publisher nor the Editors assume any liability for any injury and/or damage to persons or 



property arising out of or related to any use of the material contained in these flashcards. 


For the purposes of this publication, all trademark symbols have been deleted.
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 Number 


Topics of Cards


Overview of the Adult CCRN Exam 9


Cardiovascular Concepts and Questions 81


Respiratory Concepts and Questions 66


Multisystem Concepts and Questions 41


Hemodynamics Concepts and Questions 23


Neurological Concepts and Questions 40


Gastrointestinal Concepts and Questions 37


Renal/Genitourinary Concepts and Questions 32


Endocrine Concepts and Questions 25


Hematology/Immunology Concepts and Questions 16


Behavioral/Psychosocial Concepts and Questions 15


Integumentary and Musculoskeletal Concepts and Questions 17


Professional Caring and Ethical Practice Concepts and Questions 30
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OVERVIEW OF THE ADULT CCRN EXAM
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EXAM FORMAT


Overview of the Adult CCRN Exam –1
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■The Adult CCRN exam is a computerized test that consists of 150 



questions, of which only 125 questions will count. Note that 25 


questions are not scored but are instead used in the process of 


validation by the AACN for future tests. You will not know which 


questions are in the validation process.



■All questions are multiple-choice.




■You will have 3 hours to complete the exam.



Throughout this flashcard set, you will see certain key ideas marked with a star icon (★). 


Pay special attention to these ideas, as they are very likely to appear on the Adult CCRN 


exam!
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EXAM BLUEPRINT


Overview of the Adult CCRN Exam –2
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Section Number of Questions % of Test


Clinical Judgment 120 80%


Cardiovascular* 26 17%


Respiratory 22 15%


Multisystem 21 14%


Neurological** 15 10%


Gastrointestinal** 9 6%


Renal/Genitourinary** 7 5%


Endocrine** 7 5%


Hematology/Immunology** 3–4 2%


Behavioral/Psychosocial** 3–4 2%


Integumentary** 3–4 2%


Musculoskeletal** 3–4 2%


Professional Caring 



and Ethical Practice 30 20%




 *Hemodynamics is a part of the Cardiovascular section on the Adult CCRN exam blueprint. 



However, since Respiratory concepts and Multisystem concepts also include hemodynamics, 



this flashcard set separates Hemodynamics into its own section.



 ** The number of questions and percentages in this category may vary slightly from test to 



test.



 (For a more detailed breakdown of the specific topics covered within each section of this 


blueprint, go to 



www.aacn.org.


)
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PASSING SCORE


Overview of the Adult CCRN Exam –3
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■To pass this exam, you need to correctly answer a predetermined 



number of questions (the cut score), which is set by a panel of experts 


for each validated test. That cut score is generally about 70% of the 125 


questions that counted. 



■A passing score is evaluated in total, NOT by each category from the 



blueprint. For example, you can get all 3 behavioral/psychosocial 


questions wrong and still pass the test if you do well on the other 



topics. 



■After you submit the exam, the computer will display your results.




■Waiting for the computer to display your results may be scary, but when 



you hear that you passed, celebrate your success!



■You will also receive an email with your detailed test results, including 



the number of questions you answered correctly in each exam blueprint 


category.
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HOW TO APPLY FOR THE EXAM


Overview of the Adult CCRN Exam –4
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■To register for the exam, go to 




www.aacn.org.


 When registering, be sure 


to have the following items available:


 Your RN or APRN license number and expiration date



 Your credit card



 The name, address, phone number, and email address of your 



clinical supervisor or a professional colleague (RN or physician) 


who can verify your practice eligibility



■You will receive your approval to take the exam from the AACN via email 



within several days after you apply. 



■After receiving approval from the AACN, you will receive an email 



from AACN’s testing service that contains directions regarding how to 


schedule your test.



■You will have 6 months (180 days) to schedule and take your exam after 



receiving the approval email from the AACN. 



■Most candidates take this test at a PSI testing center, but you may 



also choose to take this test via Live Remote Proctoring (from your own 


computer) or as a paper-and-pencil exam (which has limited availability).
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RECERTIFICATION 


Overview of the Adult CCRN Exam –5
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■The Adult CCRN certification period is 3 years.




■The requirements for renewing your Adult CCRN credential include all of 



the following:


 Maintaining a current RN or APRN licensure



 Completing 432 hours of direct care of acute/critically ill patients 



over the three-year period, with 144 of those hours within 12 


months of the renewal date


 Completing the required Continuing Education Recognition Points 



(CERPs) or retaking and passing the Adult CCRN exam



■Renewal by CERPs requires 100 CERPs in various categories.




■Further information regarding how to renew your Adult CCRN credential 



can be found at 



www.aacn.org.
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TEST-TAKING TIPS: 



IN THE WEEKS AND MONTHS PRIOR TO THE EXAM


Overview of the Adult CCRN Exam –6
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■Map out your study schedule based on your test date. 




■Plan your study time by the number of 



hours


, not by the number of days 


or weeks. 



■Review the exam blueprint, and spend the most time reviewing the 



sections that will have the greatest number of questions. 



■Carefully review the topics for each body system, and then answer all 



of the questions for that body system. Your goal should be to answer at 


least 80% of each body system’s questions correctly. 



■Adequate preparation will decrease test anxiety! 
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TEST-TAKING TIPS: 



THE NIGHT BEFORE THE EXAM


Overview of the Adult CCRN Exam –7
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■Eat a healthy meal (including proteins and carbs). Avoid eating sugar. 




■Leave one photo ID, with a signature, near your car keys so that you will 



remember to bring it when you leave for the test.



■Set your alarm in order to give yourself plenty of time the next day. Plan 



to arrive early, at least 15 minutes before the scheduled exam time. 




■Get plenty of rest. 




■Above all, control your anxiety through deep breathing and progressive 



muscle relaxation. If you’ve adequately prepared, you are ready to take 


this test. Visualize yourself receiving your passing score! 
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TEST-TAKING TIPS: 


DURING THE EXAM


Overview of the Adult CCRN Exam –8
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■Read each question stem and ALL of the answer choices thoroughly.




■Look for key words, such as 



except


, 


priority


, 


least


, 


most


, 


early


, 


late


, 


indicated


, and 



contraindicated


.



■Do not assume information that is not given.




■Do not leave any questions blank.




■If you do not know the answer, go to the next question. You will be able 



to go back to answer any unanswered questions.



■Only use guessing as an absolute last resort.




■Before guessing, first eliminate any answer choices that you can.




■If you still do not know the answer, look for the answer choice that is 



different from the others.



■If the question involves content that you did not study or that was not on 



the exam blueprint, this may be one of the 25 questions that will not be 


counted!
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CARDIOVASCULAR CONCEPTS 



AND QUESTIONS
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CARDIAC PHYSIOLOGY


Cardiac Cycle


Systole Diastole


■■Ejection



■■Contraction



■■High pressure



■■Shorter



■■Filling



■■Relaxation



■■Low pressure



■■Longer (one-third longer than 



systole)


■★Coronary arteries are perfused during diastole. 




■Tachyarrhythmias decrease cardiac chamber filling time and 



coronary artery perfusion.


Cardiovascular –1
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Pulse Pressure



■Narrow pulse pressure




A decrease in systolic pressure with little change or an increase in 



diastolic pressure (i.e., 100/78)



May indicate vasoconstriction, an increase in systemic vascular 



resistance (SVR) 



Seen with hypovolemic shock, cardiogenic shock, and cardiac 



tamponade 



■Widened pulse pressure




A decrease in diastolic pressure with little or no change in systolic 



pressure (i.e., 100/38) 



May indicate vasodilation, a decrease in SVR; often seen in septic 



shock
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Cardiovascular –2


HEART SOUNDS


Heart Auscultatory Points


Aortic Area Pulmonic Area



Erb’s Point


Tricuspid Area



Mitral (apical)


Area
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Normal Heart Sounds



■S1




Loudest at the apex of the heart (midclavicular, 5th intercostal 



space)



■S2




Loudest at the base of the heart (right sternal border, 2nd 



intercostal space)



Right bundle branch block (RBBB) may cause fixed splitting of S2




Louder with a pulmonary embolism
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Cardiovascular – 3


HEART SOUNDS


Abnormal Heart Sounds



■S3




Heard best at the apex of the heart



■★Associated with high left ventricular pressure and heart failure




“Ventricular gallop” 




■S4




Heard best at the apex of the heart




Associated with hypertension, myocardial ischemia, 



infarction, and aortic stenosis



“Atrial gallop”




Not heard in the presence of atrial fibrillation because there 



is no atrial contraction
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Abnormal Heart Sounds



■Murmurs are caused by valvular heart disease or septal defects.




Systolic murmurs occur when the valve is open.




Diastolic murmurs occur when the valve is closed.




■Insufficiency is caused by the valve’s inability to close completely.




It may be acute or chronic. 




■Stenosis is caused by calcification of the valve. 




It is always chronic.




Stenosis does not occur acutely. It develops over time.
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Cardiovascular – 4


MURMURS


Systolic Murmurs



■During ventricular ejection, the 



aortic and pulmonic valves are 


OPEN and the mitral and tricuspid 


valves are CLOSED.



■Murmur of mitral insufficiency 



occurs when the mitral valve is 


CLOSED.



■Murmur of aortic stenosis occurs 



when the aortic valve is OPEN.



■Mitral insufficiency, aortic stenosis, 



and ventricular septal defect (VSD) 


all cause SYSTOLIC murmurs. 




Systole




Pulmonary


Valve


Aortic


Valve
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Diastolic Murmurs



■During the diastolic filling phase, the mitral 



and tricuspid valves are OPEN and the 


aortic and pulmonic valves are CLOSED.



■Murmur of mitral stenosis occurs when 



the mitral valve is OPEN.



■Murmur of aortic insufficiency occurs when 



the aortic valve is CLOSED.



■Mitral stenosis and aortic insufficiency 



cause DIASTOLIC murmurs. 




Diastole




Tricuspid



Valve


Mitral


Valve
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Cardiovascular – 5


ACUTE CORONARY SYNDROME (ACS)


Types of ACS



■Unstable Angina (UA)




Chest pain at rest




Unpredictable




May be relieved with nitroglycerin, troponin negative, ST 



depression, or T-wave inversion on the ECG 


Unstable Angina: T-Wave Inversion
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Types of ACS



■Variant or Prinzmetal’s Angina




Chest pain with transient ST segment elevation




Due to coronary artery spasm




Precipitated by nicotine, alcohol, cocaine ingestion




Troponin negative




Nitroglycerin administration results in the relief of chest pain; 



STs return to normal


Variant Angina: Hyperacute ST Elevation
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Cardiovascular – 6


ACUTE CORONARY SYNDROME (ACS)


Types of ACS



■Non-ST Elevation Myocardial Infarction (NSTEMI)




Troponin positive




ST depression and/or T-wave inversion on the ECG




Unrelenting chest pain 



ST Depression
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Types of ACS



■ST Elevation Myocardial Infarction (STEMI)




Troponin positive




ST elevation in 2 or more contiguous leads




Unrelenting chest pain




Note: Patients may have an MI without chest pain. This is 



especially true for women and patients with diabetes. 


ST Elevation
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Cardiovascular – 7


NON-ST ELEVATION MYOCARDIAL INFARCTION (NSTEMI)


Management of NSTEMI



■Obtain STAT ECG (should be done and interpreted within 10 minutes)




■Aspirin (antiplatelet)




Give ASAP




Have the patient chew it




Improves morbidity/mortality




■Anticoagulant: heparin or enoxaparin (Lovenox)




■Additional antiplatelets: for example, clopidogrel (Plavix)
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Management of NSTEMI



■Beta blocker



■ Use cardioselective such as metoprolol (Lopressor); do NOT use 



non-cardioselective such as propranolol (Inderal)


■ Do NOT use for ACS caused by cocaine ingestion



■ Contraindications include: bradycardia, hypotension, use of 



phosphodiesterase-inhibitor drugs such as sildenafil (Viagra)



■Treat pain



■ Nitroglycerin



■ Morphine




■History, risk factor assessment 




■Serial cardiac biomarkers




■No emergent reperfusion
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Cardiovascular –8


ST ELEVATION MYOCARDIAL INFARCTION (STEMI)


Management of STEMI



■Determine onset of symptoms (if < 12 hours →REPERFUSION)



■ Percutaneous coronary intervention (door-to-balloon ≤ 90 



minutes) OR fibrinolytic drug therapy (door-to-drug < 30 



minutes)



■Eligibility criteria for reperfusion:



■ ST elevation in 2 or more contiguous leads OR new onset 



left bundle branch block (LBBB)


■ Onset of chest pain < 12 hours



■ Chest pain of 30 minutes in duration and not relieved with 



NTG


■★Do NOT delay reperfusion therapy!
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Management of STEMI



■Evidence of reperfusion of the coronary artery 




Chest pain relief—due to opening of the blocked artery



■ Resolution of ST segment deviations—due to return of blood flow



■ Marked elevation of troponin/CK-MB—due to myocardial 



“stunning” when vessel opens 


■ Reperfusion arrhythmias (VT, VF, accelerated idioventricular rhythm 



(AIVR))—due to myocardial “stunning” when vessel opens 



■Be sure to assess for major and minor bleeding as well as signs of 



reocclusion 
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Cardiovascular –9


ST ELEVATION MYOCARDIAL INFARCTION (STEMI)


Management of STEMI



■One form of reperfusion therapy for STEMI is Percutaneous 



Coronary Intervention (PCI). Be sure to monitor for the following:


■ Signs of reocclusion (such as chest pain and ST elevation)



■ Vasovagal reaction during sheath removal (in which case, 



give fluids and atropine)


■ Bleeding at the sheath site (in which case, immediately apply 



manual pressure 2 fingerbreadths above the puncture site 


and continue manual pressure for a minimum of 20 minutes)


■ Retroperitoneal bleeding →fluids, blood products



■➤Sudden hypotension 



■➤Severe low back pain 



■ Vascular complications →pulse assessments 
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Management of STEMI



■Another form of reperfusion therapy for STEMI is Fibrinolytic Therapy 



(30 minutes of door-to-drug administration). Absolute contraindications 


include:


■ Prior intracranial hemorrhage, vascular lesion, neoplasm



■ Ischemic stroke within 3 months 



■ Suspected aortic dissection



■ Active major bleeding (excluding menses)



■ Significant closed-head trauma within 3 months



■★If PCI is not available and there are contraindications to fibrinolytic 



therapy, transfer the patient emergently to the nearest facility that 


has PCI available. 


5-8032_CCRN_FC_01_Cardiovascular.indd 40 29/04/22 8:49 PM


Random 1


Random 2


Random 3


[image: ]









Cardiovascular –10


MYOCARDIAL INFARCTIONS (MI)


Types


Location 


of MI


Lead with ST 


Elevation


Coronary Artery 


Involved


Inferior II, III, aVF Right


Anteroseptal V1, V2 Left anterior 


descending


Anterior V1, V2, V3, V4 Left anterior 



descending
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Types


Location 


of MI


Lead with 



ST Elevation


Coronary Artery 



Involved


Low lateral V5, V6 Circumflex


High lateral I, aVL Circumflex


Posterior V1, V2 (ST depression, 



not elevation)


Right 


Right ventricular V3R, V4R Right 
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Cardiovascular –11


MYOCARDIAL INFARCTIONS (MI)


Inferior MI



■Associated with right coronary artery occlusion 




■ST elevation in II, III, aVF 




■Reciprocal changes in lateral wall (I, aVL)




■Associated with AV conduction disturbances: second-degree Type I 



AV block, third-degree AV block, sinus bradycardia



■Murmurs that may occur are most likely acute mitral valve 



insufficiency secondary to papillary muscle rupture



■Associated with RV infarct and posterior MI




■Use beta blockers and NTG with CAUTION
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Anterior MI



■Associated with left anterior descending (LAD) occlusion




■ST elevation in V1–V4 (precordial leads, V leads)




■Reciprocal changes (ST depression) in inferior wall (II, III, aVF)




■Patient may develop second-degree Type II AV block or RBBB (the LAD 



supplies the common bundle of His)—ominous sign



■Murmurs that may occur are most likely systolic murmurs caused by a 



ventricular septal defect



■Higher mortality than inferior MI—could lead to HEART FAILURE
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MYOCARDIAL INFARCTIONS (MI)


Right Ventricular (RV) Infarct


I aVR V2R


V1R


V3R


V4R


V5R


V6R


aVI


aVF


II


III




B-06




Right-Sided ECG with Evidence of RV Infarct


5-8032_CCRN_FC_01_Cardiovascular.indd 45 29/04/22 8:49 PM


Random 1


Random 2


Random 3


[image: ]









Right Ventricular (RV) Infarct



■Associated with right coronary artery occlusion 




■Right-sided ECG may demonstrate the ST changes 




■Signs



■ JVD at 45°, high central venous pressure (CVP), hypotension, 



usually clear lungs, bradyarrhythmias


■ ECG with ST elevation in V3R, V4R




■Treatment



■ Fluids



■ Positive inotropes




■Avoid



■ Preload reducers →nitrates, diuretics, morphine



■ Beta blockers
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PERCUTANEOUS CORONARY INTERVENTION (PCI)


Goal and Complications of PCI



■Goal



■ Restoration of blood flow distal to a coronary artery lesion 



with partial or total occlusion 



■Complications 



■ Coronary artery perforation 



■ Distal coronary artery embolization 



■ Intramural hematoma 



■ Failure of stent deployment 



■ Stroke or TIA (greater risk if with aortic stenosis)



■ Arrhythmias 



■ Renal failure



■★Stent thrombosis 



■★Retroperitoneal bleeding



5-8032_CCRN_FC_01_Cardiovascular.indd 47 29/04/22 8:49 PM


Random 1


Random 2


Random 3


[image: ]









Post-PCI Monitoring


Problem Signs and Symptoms Treatment


Coronary 


reocclusion


Chest pain; ST elevation Contact provider 


immediately; repeat PCI


Vasovagal reaction 


during sheath 


removal


Hypotension (with or without 


bradycardia); dizziness/loss 


of consciousness; 



nausea/vomiting


Fluids; atropine


Bleeding Puncture site blood Manual pressure 2 


fingerbreadths above 


the puncture site until 


hemostasis is achieved


Retroperitoneal 


bleeding


Hypotension; low back pain Fluids; blood 


Vascular occlusion Loss of extremity pulses Contact provider


Hematoma Swelling at the puncture site Contact provider
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HYPERTENSIVE CRISIS/EMERGENCY 


Definition



■Hypertensive emergency or CRISIS is elevated BP with evidence 



of end-organ damage (brain, heart, kidney, retina) that can be 


related to acute hypertension. This would necessitate critical care 


admission.



The greatest risk as a result of hypertensive crisis is stroke. 




■Hypertensive urgency is elevated BP without evidence of acute 



end-organ damage. Usually, there is no need for critical care 


admission.
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Treatment—Emergent Lowering of Blood Pressure



■Nitroprusside (Nipride)



■ Reduces both preload and afterload 



■ Assess for cyanide toxicity secondary to drug metabolite 



(thiocyanate): mental status change (restlessness, lethargy), 



need for increase in dose, unexplained metabolic acidosis 



■Labetalol (Normodyne, Trandate)



■ Long-acting IV beta blocker, monitor for bradycardia 



■ Preferred for those with coronary artery disease
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PERIPHERAL ARTERIAL DISEASE


ACUTE Peripheral Arterial Insufficiency 


Signs and Symptoms Testing Treatment



■Pain at rest




■Pallor




■Pulse absent or 



diminished



■Cool to touch




■Ankle-Brachial 



Index (ABI): 



≤ 0.90 is 


positive for 


peripheral 


vascular 


disease



■Arteriography




■Bed rest in the reverse 



Trendelenburg position



■Do NOT elevate the 



affected extremity—



doing so will decrease 


perfusion



■Embolectomy, bypass 



graft, angioplasty



■Thrombolytics, 



anticoagulants, 


antiplatelet agents, 


vasodilators
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ACUTE Symptomatic Carotid Artery Disease 


Signs and 


Symptoms


 


Testing


 


Treatment


Post-Procedure 


Monitoring



■Transient 



Ischemic 


Attacks (TIA)



■Monocular 



visual 


disturbances



■Aphasia




■Stroke




■Angiography 



(gold 


standard, 


stroke risk)



■Carotid 



duplex 


ultrasound



■Magnetic 



Resonance 


Angiography 


(MRA)



■Computed 



Tomography 


Angiography 


(CTA)



■Carotid 



endarter- 


ectomy (CEA)



■Carotid 



stenting



■Aspirin




■Statin therapy




■Frequent neurological 



and motor checks



■Close monitoring 



for hypotension, 


hypertension, labile 



blood pressure, 


bradycardia, bleeding



■Monitoring for 



hyperperfusion 


syndrome—headache 


ipsilateral to the 


revascularized 


internal carotid 


artery, focal motor 


seizures, intracerebral 



hemorrhage
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ARRHYTHMIA EMERGENCIES 


Preparation



■The Adult CCRN test makers expect that you have mastered arrhythmia 



interpretation and that you understand ACLS principles. 



■Do not spend a great deal of time studying this topic. If there is a 



question about arrhythmias, it is usually not complex. However, if 


there is such a question, pay close attention to the patient’s clinical 



response to the arrhythmia.
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Torsades de Pointes



■Prolongation of the QT interval may lead to torsades de pointes. 



Torsades de Pointes



■Causes of prolonged QT include:



■ Drugs: quinidine, haloperidol (Haldol), procainamide (Pronestyl)



■ Electrolyte problems: hypokalemia, hypocalcemia, 



hypomagnesemia 



■Treatment for torsades VT:



■ Magnesium IV
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ARRHYTHMIA EMERGENCIES


Wolff-Parkinson-White (WPW) Syndrome—Definition



■WPW is a genetic conduction abnormality in which an abnormal 



conduction pathway allows a reentrant tachycardia pathway to bypass 


the normal AV node.



■WPW is primarily seen in patients younger than 30 years old.




■When in sinus rhythm, a short PR interval and a delta wave are 



present.



■WPW usually results in a regular, supraventricular tachycardia (SVT).




■WPW may present as pre-excited atrial fibrillation with an irregular 



rhythm, a rate of 150 beats/minute or greater, and a wide QRS.
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WPW—Treatment



■If unstable SVT is present, perform cardioversion or administer 



adenosine.



■Radiofrequency ablation may be done to eliminate the reentrant pathway 



and is curative.



■If pre-excited atrial fibrillation is present, give beta-blockers, amiodarone, 



or procainamide IV.


■ Do NOT give adenosine, digoxin, or a calcium channel blocker for 



WPW with pre-excited atrial fibrillation! These agents may result in 


ventricular fibrillation by increasing the refractory period in the AV 


node and enhancing antegrade conduction through the abnormal 


pathway.
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PACEMAKER THERAPY


Pacemaker Codes


A = atria V = ventricle D = dual (both)



■First initial = chamber paced (this was “invented” first)




■Second initial = chamber sensed (this function came along 



second)



■Third initial = response to sensing (last to be developed)



■ I = inhibits (pacer detects intrinsic cardiac activity and 



withholds its pacing stimuli)


■ D = inhibits and triggers (pacer detects intrinsic cardiac 



activity and fires a pacing stimulus in response)


■ O = none
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Pacemaker Malfunctions


There are 3 basic pacer malfunctions:


1. Failure to pace (no spike at all when expected)


2. Failure to capture (spikes without a QRS for ventricular pacing)


3. Failure to sense (pacing in native beats)
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HEART FAILURE


Definition



■Heart failure is a clinical syndrome that is characterized by signs and 



symptoms that are associated with high intracardiac pressures and 


decreased cardiac output.



■Heart failure with systolic dysfunction is characterized by: 



■ Ejection fraction (EF) 40% or less



■ Problem with ejection




■Heart failure with diastolic dysfunction is characterized by:



■ EF > 50%



■ Problem with filling



■ Ejection is OK
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Chest X-Ray Findings for Heart Failure (HF)



■Systolic HF may be evidenced by a large, dilated heart or by a normal 



heart size on the chest film.


■ An enlarged heart is often associated with a shift of the point of 



maximal impulse (PMI) from midclavicular to the left. 



■Diastolic HF is generally evidenced by a normal heart size on the chest 



film. 
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HEART FAILURE


Differences Between Systolic Heart Failure 



and Diastolic Heart Failure


Systolic Diastolic


Primary problem ■■Ejection problem, dilated 



chamber


■ Can fill OK



■■Filling problem, 



hypertrophied chamber 


or septum


■ Can eject OK



Signs ■■Dilated left ventricle



■■PMI shifted to the left



■■EF ≤ 40%



■■Pulmonary edema due to poor 



ventricular emptying


■■S3 heart sound



■■BP is generally normal or low



■■BNP is elevated



■■Valvular insufficiency (dilation 



causes mitral valve insufficiency)


■■Normal ventricular size



■■Thick ventricular walls 



and/or thick septum


■■Normal EF



■■Pulmonary edema 



due to high ventricular 


pressure


■■S4 heart sound with 



hypertension


■■BP is often high



■■BNP is elevated
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Differences Between Systolic Heart Failure 



and Diastolic Heart Failure


Systolic Diastolic


Treatment ■■Beta blockers



■■ACEI/ARB



■■Diuretics



■■Dilators 



■■Aldosterone antagonists



■■Positive inotropes



■■Beta blockers



■■ACEI/ARB



■■Calcium channel 



blockers


■■Diuretics (low dose)



■■Aldosterone antagonists



Contraindicated ■■Negative inotropes (calcium 



channel blockers and, in acute 


phase, beta blockers)


■■Positive inotropes



■■Dehydration further 



worsens filling


■■Tachyarrhythmias 



decrease filling time and 


worsen symptoms
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RIGHT-SIDED AND LEFT-SIDED HEART FAILURE


Etiologies


Right-Sided Left-Sided


■■Acute RV infarct



■■Pulmonary embolism 



(massive)


■■Septal defects



■■Pulmonary stenosis/



insufficiency


■■COPD



■■Pulmonary hypertension



■■Left ventricular failure



■■Coronary artery disease, 



ischemia


■■Myocardial infarction



■■Cardiomyopathy



■■Fluid overload



■■Chronic, uncontrolled 



hypertension


■■Aortic stenosis/insufficiency



■■Mitral stenosis/insufficiency



■■Cardiac tamponade
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Signs and Symptoms


Right-Sided Left-Sided


■■Hepatomegaly



■■Splenomegaly



■■Dependent edema



■■Venous distention



■■Elevated CVP/JVD



■■Tricuspid insufficiency



■■Abdominal pain



■■Orthopnea, dyspnea, tachypnea



■■Hypoxemia



■■Tachycardia 



■■Crackles



■■Cough with pink, frothy sputum



■■Elevated pulmonary artery (PA) 



diastolic and pulmonary artery 


occlusion pressure (PAOP)


■■Diaphoresis



■■Anxiety, confusion



■★Sudden death arrhythmia is the main cause of death for heart failure 



patients.
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CARDIOMYOPATHY


Dilated Cardiomyopathy



■Signs and symptoms



■ Similar to systolic heart failure



■ Enlarged atria and/or ventricles



■ Mitral valve regurgitation (systolic murmur) is common due 



to enlarged left ventricle



■Treatment



■ Similar to systolic heart failure



■ Heart failure may progress through stages, classes



■ The patient may need a ventricular assist device (VAD) or a 



heart transplant
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Hypertrophic Cardiomyopathy



■Signs and symptoms



■ Similar to diastolic heart failure



■ Classic sign is increased thickening of the heart muscle and 



septum inwardly (“fat” septum) at the expense of the LV chamber


■ Fatigue 



■ Dyspnea



■ Chest pain 



■ Palpitations 



■ S3, S4 heart sounds



■ Presyncope or syncope 




■Treatment



■ Same as for diastolic heart failure




■Increased risk of sudden cardiac death or sudden death arrhythmia
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CARDIOGENIC SHOCK


Etiologies



■Cardiogenic shock is extreme heart failure. It occurs when 



compensatory mechanisms fail to maintain cardiac output. Its 


etiologies include: 


■ Acute MI



■ Chronic heart failure 



■ Cardiomyopathy 



■ Dysrhythmias



■ Cardiac tamponade



■ Papillary muscle rupture (which obliterates the mitral valve, is 



a life-threatening emergency, and requires immediate surgical 


intervention)
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Clinical Presentations



■Compensatory Stage 



■ BP maintained  Respiratory alkalosis



■ Tachycardia  Anxiety, irritability



■ Tachypnea  Cool skin



■ Crackles, mild hypoxemia  Urine output down




■Progressive Stage 



■ HYPOTENSION  Metabolic acidosis



■ Worsening tachycardia  Worsening anxiety or lethargy



■ Worsening tachypnea  Skin is clammy and/or mottled



■ Worsening crackles, hypoxemia  Oliguria




■Both Compensatory Stage and Progressive Stage



■ Neck vein distention 



■ S3 heart sound (S4 heart sound if there is also an acute MI)



■ Narrow pulse pressure



■ Chest pain or arrhythmias may occur at any time
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CARDIOGENIC SHOCK


Treatment



■Identify the cause and treat it




■Manage arrhythmias (bradyarrhythmia, tachyarrhythmia) that may 



be contributing to a decrease in cardiac output



■Reperfusion if STEMI is the diagnosis (percutaneous coronary 



intervention or fibrinolytic therapy)



■Emergent surgery if due to a mechanical problem—ruptured 



papillary muscle, ventricular septal defect (VSD)
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Treatment



■Enhance the effectiveness of the pump:



■ Positive inotropic support 



■➤Norepinephrine (Levophed)



■➤Dopamine 4–10 mcg/kg/min



■➤Dobutamine (Dobutrex), milrinone (Primacor)



■ Avoid negative inotropic agents 



■ Use vasodilators in conjunction with IABP therapy and positive 



inotropic agents if the patient is in a progressive stage with 


hypotension 



■Decrease the demand on the pump:



■ Preload reduction 



■ Afterload reduction 



■ Optimize oxygenation 



■ Mechanical ventilation 



■ Treat pain 



■ IABP for short-term support 
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BENEFITS OF INTRA-AORTIC BALLOON PUMP (IABP) THERAPY


Benefits of Inflation




inflation





■Balloon inflation increases coronary artery perfusion 




■Inflates at dicrotic notch of the arterial waveform, beginning of 



diastole
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Benefits of Deflation




deflation





■Balloon deflation decreases afterload 




■Deflates right before systole begins 




■Generally triggered by R-wave of ECG
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CARDIOVASCULAR SURGERY 


Post-Op Chest Tube Management



■Mediastinal tubes remove serosanguinous fluid from the operative 



site.



■Pleural chest tubes provide lung re-expansion and remove air, 



blood, or serous fluid from the pleural space.



■Maintain patency.



■ Do not allow dependent loops or kinking.



■ Milking or stripping the chest tubes is not routinely 



indicated. However, if clots do appear, then gently milk 



the chest tubes. 
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Post-Op Chest Tube Management



■Keep the chest tubes lower than the patient’s chest.




■Do not clamp the system unless you are changing the drainage system 



or unless there is a system disconnect. 


■ When the tube is clamped, the connection to the negative 



chamber is lost.



■Notify the provider if the chest tube output suddenly ceases or is > 100 mL 



for 2 consecutive hours. 



■ Maintain hemodynamic stability. 



■ Correct the volume status.



■ Administer blood products.
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CARDIAC TAMPONADE


Etiologies 



■Surgical-related cause (post-op cardiac surgery)




■Medical-related cause (pericarditis, pericardial effusion)




■Trauma 
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Signs and Symptoms and Treatment 



■Signs and symptoms



■ Hypotension



■ ↑JVD



■ Equalization of CVP, pulmonary artery diastolic pressure, and 



pulmonary artery occlusion pressure (PAOP)


■ Muffled heart tones



■ Enlarging cardiac silhouette and mediastinum on the chest 



radiograph 


■ Narrowed pulse pressure (i.e., 82/68)



■ Pulsus paradoxus—excessive drop in SBP (> 12 mmHg) during 



inspiration


■ With inspiration, intrathoracic pressure increases and venous 



return decreases


■ Best seen on an arterial line waveform as fluctuation in systolic 



pressure with inspiration and expiration (respiratory variation)



■Treatment 



■ For a medical patient: immediate pericardiocentesis 



■ For post-op heart surgery: return to the OR



5-8032_CCRN_FC_01_Cardiovascular.indd 76 29/04/22 8:49 PM


Random 1


Random 2


Random 3


[image: ]









Cardiovascular –28


PERICARDITIS AND MYOCARDIAL CONTUSION


Signs and Symptoms 


Pericarditis Myocardial Contusion


■■Chest pain



■■Pain worsens with inspiration



■■Dyspnea



■■Low-grade fever



■■ST elevation in all the leads



■■Pericardial effusion leading to 



cardiac tamponade


■■Post-MI, “Dressler’s syndrome,” 



may last months


■■Signs of trauma



■■Chest pain



■■Pain worsens with inspiration



■■Dyspnea 



■■Low-grade fever



■■ST elevation in area of injury



■■Cardiac dysrhythmias
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Treatment 


Pericarditis Myocardial Contusion


■■Analgesics



■■Anti-inflammatory agents such as 



NSAIDs or steroids


■■Antibiotics



■■Monitor for worsening symptoms, 



constrictive pericarditis, and 


cardiac tamponade


■■Monitor for arrhythmias



■■Analgesics as needed
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CARDIAC VALVE SURGERY/REPAIR


Mechanical and Tissue Replacement Valves 


Mechanical Valve Tissue Valve


■■Advantages



■ Relatively easy to insert 



■ Very reliable 



■ Lasts longer 



■■Disadvantages 



■ High risk of thrombosis



■ Permanent anticoagulation



therapy


■■Advantages



■ Anticoagulation required 



short term


■ Some cases only aspirin 



■■Disadvantages 



■ May not last as long as a 



mechanical valve
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Post-Op Nursing Considerations 



■Avoid a decrease in preload. 



■ Sudden preload normalization may result in hypotension.




■Anticoagulation will be needed for mechanical valve replacement.




■Valve repair may require dual antiplatelet therapy (aspirin and 



clopidogrel).



■Anticipate conduction disturbances since the mitral, tricuspid, and 



aortic valves are anatomically close to conduction pathways. 


■ Temporary or permanent pacing may be needed. 
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TRANSCATHETER AORTIC VALVE REPLACEMENT (TAVR)


Overview



■TAVR is a procedure that places a collapsible prosthetic valve (bovine 



or porcine) over the diseased aortic valve (either native or artificial).



■Most TAVR procedures are done via the femoral artery and are 



performed in a cardiac catheterization lab that is modified to 


accommodate TAVR procedures.



■TAVR candidates are those with severe aortic valve disease who are at 



high or intermediate risk for open chest surgery.
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Nursing Considerations



■Assess for complications associated with femoral artery access: site 



hematomas or pseudoaneurysm (the two most common), arterial 


occlusion of extremity, retroperitoneal bleeding.



■Monitor for heart block, stroke, acute kidney injury, or paravalvular 



regurgitation (associated with a mismatch of the prosthetic valve and the 


native valve annulus).



■Provide dual antiplatelet therapy.



■ Aspirin (75–100 mg/day) for life



■ Clopidogrel (75 mg/day) for 3 to 6 months post-procedure
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ANEURYSMS


Types and Locations of Cardiovascular-Related Aneurysms 


Ascending


Aorta


Diaphragm


Abdominal


Aorta


Descending Thoracic


Aorta


Aortic Arch
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Etiologies 



■Arteriosclerosis




■Hypertension




■Smoking




■Obesity




■Bacterial infections




■Congenital anomalies




■Trauma




■Marfan syndrome (associated with aortic aneurysm)
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ANEURYSMS


Abdominal Aortic Aneurysm (Below Diaphragm)



■Represent 75% of all cardiovascular-related aneurysms




■Asymptomatic if small




■Pulsations in the abdominal area




■Abdominal or low back pain




■Nausea, vomiting




■Shock
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Thoracic Aortic Aneurysm (Above Diaphragm)



■Represent 25% of all cardiovascular-related aneurysms




■Sudden tearing, ripping pain in the chest that radiates to the shoulders, 



neck, and back



■Cough




■Hoarseness




■Dysphagia




■Dyspnea




■Dizziness, difficulty walking and speaking




■Widening of mediastinum on a chest X-ray 




■Associated with Marfan syndrome 
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ANEURYSMS


Aneurysm Treatment


For Aneurysms That Are 



≤ 5 cm in Diameter and 



No Symptoms Are Present


For a Thoracic Aneurysm That Is 



≥ 6 cm in Diameter or 



Symptoms Are Present


■■Monitor regularly 



■ Use an ultrasound or a 



CT scan


■■Treat hypertension—the 



drug class of choice is beta 


blockers


■■Surgery and blood pressure 



control


■■Dissection



■ Immediate SURGERY



■ Aggressive treatment of 



hypertension and heart rate 


control until surgery


■➤Labetalol drip
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Aortic Dissection



■Blood passes through the inner lining and between the layers of the 



aorta


■ Tear is spiral in nature 



■ Sudden or gradual



■ Ascending aorta or aortic arch



■ Life-threatening 



■★Requires immediate surgical intervention
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CARDIOVASCULAR PHARMACOLOGY


Pharmacodynamics



■Alpha-adrenergic drugs cause arterial vasoconstriction.



■ Norepinephrine (Levophed)



■ High-dose dopamine (>10 mcg/kg/min)



■ Phenylephrine (Neosynephrine)




■Alpha blockers cause arterial vasodilation.




■Beta-1 adrenergic drugs stimulate the heart.



■ Dobutamine (Dobutrex)



■ Medium-dose dopamine (4–10 mcg/kg/min)




■Beta-2 adrenergic drugs stimulate the lungs, and beta-2 agonists 



prevent bronchoconstriction (bronchodilators).



■Beta-adrenergic blockers are negative inotropes. They can mask 



signs of hypoglycemia. Do not stop using them abruptly.



■Magnesium IV is used for torsades VT.
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Pharmacodynamics of Select Agents



■Digoxin toxicity 



■ Drugs known to increase serum digoxin levels include amiodarone, 



aminoglycosides, captopril, carvedilol, diltiazem, esmolol, 


ibuprofen, quinidine, and verapamil


■ If there are signs of toxicity, NO CARDIOVERSION is needed




■Nitroprusside (Nipride)



■ Decreases preload and afterload



■ Signs of toxicity (thiocyanate) include hypotension or the need for 



an increased dose to control BP; confusion; agitation; twitching; 


and nausea and vomiting



■Nitrates



■ Dilate veins and arteries



■ Do not administer with erection-enhancing medication, which may 



cause severe hypotension



■Amiodarone (Cordarone)



■ Prolongs QT



■ Lowers the heart rate
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 1. The patient is admitted with acute shortness of breath, chest pain, ST 



elevation on the ECG, and a loud systolic murmur at the apex of the 


heart. Which of the following has most likely occurred?


(A) inferior MI with acute mitral valve insufficiency


(B) anterior MI with acute mitral valve stenosis


(C) inferior MI with acute ventricular septal defect


(D) anterior MI with acute aortic valve insufficiency
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(A) The scenario describes a patient with an MI and a systolic murmur. The 
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