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Disease of the Myocardium 

11/12/14 



+ 
Case presentation 

 56 y/o M presents to the ER with c/o left sided chest 
pressure.  States heaviness started in his chest this morning 
after eating breakfast.  Has been constant for 1 hour.  Non-
radiating.  Pt is nauseated and diaphoretic.  Denies previous 
episode.  Denies sob.  Pain persisting now.   

 

Presenter
Presentation Notes
 the first thing that will happen in the ER is EKG will be done.STEMI and ACS



+ 
History  

 PMH 

 HTN, DM 

 PSH 

 Inginual hernia repair 

 FH 

 CABG father age 58  

 DM mother and father 

 SH 

 Nonsmoker 

 Alcohol 4 drinks per week 

 Meds 

 Lisinopril 

 Metformin 

 Physical activity 

 Works out 1-2 times per 
week 

 

 



+ 
PE 

 Vitals: 98.4 po, HR 84, BP 172/90, Pulse ox 97%, R 16 

 HEENT: NCAT 

 Neck supple. No carotid bruits 

 Lungs; CTA bilat 

 CV RRR s1s2 

 Abd: soft NT ND NABS 

 Ext: no C/C/E 



+ 
EKG 

Presenter
Presentation Notes
Inferior wall MI ST segment elevate in leags II, III and aVF



+ 
What is the diagnosis? 

 STEMI 
 



+ 
What do you do next? 

 Call CODE CORE on STEMIs 
 Call cardiology, cath lab team (will come to ED) 

 Door to balloon time 60 minutes 

 Medications 
 MONA 

 Morphine, oxygen, nitro, ASA 

 

 



+ 
What if the EKG looked like this? 

Presenter
Presentation Notes
Nonspecific T wave changes



+ 
Labs and Imaging 

 CBC, BMG, Cardiac Markers 

 +/- BNP, PT 

 Cardiac Markers 

 CXR 



+ 
Cardiac Markers 

Presenter
Presentation Notes
VIDAS® Acute Coronary Syndrome panelhttp://www.biomerieux-diagnostics.com/vidas-acute-coronary-syndrome-acs-panelCardiac troponin is more sensitive and specific than CKMB2-8 hours from MI, troponin are abnormal and remain abnormal for 7-10 daysCKMB has a higher concentration in cardiac muscle than skeletal muscle.   Detectable in the blood 3-8 hours after MI and returns to normal 48-72 hours after.  Myoglobin is in heme protein in skeletal and cardiac muslce (rises rapidly 2-4 hour and returns to normal 24-36 hours).  Must use it in combo with Troponin and CKMB



+ 
Definitive ACS 

Must 
have 1 
of the 3 
present 

EKG changes for 
ischemia or 
infarct 

Elevation of 
cardiac markers 

Evidence of new 
heart failure or 
shock 

Directly attributed to an 
acute ischemic event 
 



+ Differential Diagnosis 

 Cardiac 

 MI, Unstable angina, valve 
disease, pericarditis, 
myocarditis 

 Pulmonary 

 Pneumonia, pneumothorax, PE, 
COPD, asthma 

 Aorta 

 Dissection, aneurysm 

 GI 

 GERD, Esophagitis, Boerhaaves 
syndrome, cholecystitis, 
pancreatitis, duodenal ulcer, 
hepatic disease, biliary disease 

 Chest wall 

 Costochondritis, varicella 
zoster, trauma: think contusion, 
fracture rib 

 



+ 
Management 

 Admit for 23 hour observation 
 Repeat cardiac markers after 3 hours 

 If unremarkable EKG and normal markers 

 Then perform treadmill stress test 

 Treatment 
 ASA, Nitro, b-blockers 

 Definitive ACS 

 Heparin, clopidogrel, glycoprotein IIb/IIa inhibitors are 
beneficial 



+ Case presentation 

 50 y/o female c/o sharp sub-sternal chest pain, worse with 
inspiration and radiates to the upper back.  Pain is relieved by 
sitting and leaning forward.  Worse with lying flat 

 Denies sob, nausea, vomiting, abdominal pain 

Presenter
Presentation Notes
Pericarditis



+ History Continued 

 PMH 
 Recent flu 

 PSH 
 Hysterectomy 

 FH 
 MI- mother age 65 and father 

age 56 (both still living) 
 DM, HTN- maternal 

 SH 

 Social use of ETOH 

 Twice a month 2 drinks 

 nonsmoker 

 Meds 

 Lisinopril 

 ASA 

  

 



+ Physical Exam 

 Vitals: T 99.0, R 18, BP 105/65, HR 89, Pulse ox 96% 

 HEENT: NCAT 

 Neck supple.  No carotid bruits.   

 Lungs; CTA bilat.  

 CV: pericardial friction rub at left sternal border 

 Abd: soft NT ND NABS 

 Ext: no C/C/E 

Presenter
Presentation Notes
low arterial blood pressure, distended neck veins, and distant, muffled heart sounds.[1]



+ Friction rub  

 https://www.youtube.com/watch?feature=player_detailpage&v=
fI4XXFRotNE#t=91 

Presenter
Presentation Notes
Pericardial friction rub is most common and important physical finding



+ Differential Diagnosis 

 Cardiac:  
 myocarditis, pericarditis, pericardial tamponade, acute coronary 

ischemia/infarct, thoracic aortic dissection,  

 Pulmonary:  
 PE 



+ EKG 

Presenter
Presentation Notes
ST segment is elevated in multiple leads and has a concave appearance. PR interval is depressed and downsloping



+ Labs and Imaging 

 CBC, BMG, Cardiac Markers 

 Sed rate are elevated 

 CRP is normal 

 CXR is normal 

 Echocardiogram 
 Separation between the rt ventricle and the chest wall and between 

the left ventricle and the posterior pericardium.   
 Unlike MI, there is no wall motion abnormalities 

 

Presenter
Presentation Notes
Labs are normal except CRP and Sed rate (which are nonspecific).  



+ What is the diagnosis? 

 Pericarditis 



+ Pericarditis 

 Features 
 Two layers that completely enclose 

the ventricles and the rt atrium 
 Provides ligamentous stability 

 Causes 
 Infections 
 Connective tissue disorders 
 Post MI 
 Malignancies 
 Radiation therapy 
 Thoracic aortic dissection 
 Medications 
 Cardiac trauma 
 Cardiac surgery 

 

Presenter
Presentation Notes
Causes-Bacterial, viral, parasitic,fungalSLE, RA, Sarcoidosis, AMyloidosis, SclerodermaMesothelioma, angiosrcoma, metastic diseaseHydralazine, procainamide, methyldopa, penicillin, coumadin, heparin



+ EKG Changes in Phases 

 Stage 1: Show ST segment 
elevation and PR depression 
or downsloping most 
commonly in viral pericarditis 
 ST segment is concave 

upward 
 Stage 2: T waves flatten and 

ST and PR normalize 

Presenter
Presentation Notes
Not all types of pericarditis have these classic changes on EKG.  Seen more with viral pericarditis



+ 
Treatment 

 Idiopathic or presumed viral 
 Resolves spontaneously 1-2 weeks 
 NSAIDs for 7days to 3 weeks are effective to relieve symptoms 
 Steroids are reserved for recurrent pericarditis 

 Bacterial  
 Treat aggressively with antimicrobials 
 Large effusions require drainage 

 Neoplastic 
 Treat underlying malignancy 



Pericardial Tamponade 

 The accumulation of fluid within the intra-pericardial space which 
produces sufficient pressure to compress the cardiac chambers 

 Causes are similar to causes for pericarditis 

Presenter
Presentation Notes
Defined as 



+ Presentation 

Malaise and generalized weakness 

Compression by the effusion 
 Dyspnea and cough  
 Displacement of the bronchial structures 

 Dysphagia 
 Compression of the esophagus 

 Hiccups  
 Esophagus, phrenic nerve, vagus nerve compression 

 Hoarseness 
 Recurrent laryngeal nerve compresion 



Beck’s Triad 

 Muffled 
heart 

sounds 

Low blood 
pressure 

Distended 
neck veins 

https://www.google.com/url?q=http://medicole01.blogspot.com/2013/02/medical-mnemonics-becks-triad-cardiac.html&sa=U&ei=1s9jU5OSCMSsyAS4ooKQDg&ved=0CC4Q9QEwAA&sig2=LvmkqjF9MgQ3v-xYmO37CA&usg=AFQjCNG-RHpFPCGNwHhAt04pF5j-VYegPQ�


+ Imaging Choices 

 2-D echocardiogram 

 CT or MR  
 See pericardial effusion 

 CXR 
 Used for alternative diagnoses 
 Pulmonary edema, pneumonia 

 Comparison CXR 
 If it shows a large change in heart size, then think pericardial 

effusion 

 

 



 

Presenter
Presentation Notes
Echocardiogram image of Pericardial effusionSee early diastolic rt ventricular collapse and late diastolic rt atrial collapse which is diagnostic for pericardial tamponade



 

Presenter
Presentation Notes
Plain x-ray of the pericardial effusionCT of pericardial effusion



+ EKG Findings 

 

Presenter
Presentation Notes
Electrical alternansLow voltage- due to the attenuation of the electrical impulse as it passes through the effusionSinus tachycardiabeat to beat alternation in QRS appearance�–related to back & forth swinging motion of the heart in the pericardial fluid (thought this was a nice way of picturing it)



Treatment 

Pericardiocentesis 
 Emergently in pt in cardiac 

arrest or rapidly 
decompensating 

Other therapy  
 focus on treating the 

underlying cause of the 
inflammation 
 Antibiotics for infections, 

dialysis for uremia etc 

Admit to ICU for definitive 
therapy 

Section 7 / Chapter 1 Initial Management Of Life-Threatening Trauma  
Figure 3. Pericardiocentesis 

Presenter
Presentation Notes
For pericardiocentesis, an 18-gauge spinal needle is inserted at the left xiphoid-costal junction and inserted toward the inferior tip of the left scapula (angled 45° to the patient’s right and 45° from the chest wall). The needle is advanced until blood or air is encountered; a “pop” may be appreciated as the needle tip traverses the pericardium. If air is withdrawn, the needle tip should be directed more toward the patient’s midline. If blood is withdrawn, 50 mL should be aspirated and injected onto a sheet so that it can be inspected for clots. As a rule, intraventricular blood will clot, whereas defibrinated pericardial blood will not clot.



+ Case Presentation 

 35 y/o female presents to the ER malaise, chest pain, 
palpitations and slight cough with mild dyspnea.   

 Denies fevers, chills, nausea, vomiting, diarrhea.  But states 
she did have a fever and chills last week that lasted 3 days and 
her cough was much worse last week but improved on its own.  

 

Presenter
Presentation Notes
Cough is nonproductive.  Denies abdominal pain, back pain, urinary symtpomsNo recent travel



+ History continued 

PMH/PSH 
 Recent URI 

Social history 
 Nonsmoker 
 Drinks 1 drink per week 
 No drug use 

 Family History 
 DM- mother and father 
 CABG- father 
 Stroke- mother 

Medications 
 Synthroid 
 BCP 
 Advil 

Allergies 
 NONE 



+ Physical Exam 

Vitals: T: 99.9 PO, BP: 120/68, R 24, P 130, Pulse 
Ox: 96% 

HEENT: PERRL EOMI 

Neck supple.  NO JVD, No carotid bruits 

 Lungs: CTA bilat. No W/R/R 

CV: RRR positive systolic murmur 

Abd: soft NT ND NABS. No CVAT.  No HSM 

Ext: 1+ edema bilat LE 

Presenter
Presentation Notes
May present with mitral regurgitation



+ Differential Diagnosis 

 Cardiac: MI, Myocardial ischemia, pericarditis, myocarditis, 
aortic dissection, ACS,  

 Pulmonary: Pulmonary edema, PE, pneumonia 

 GI: Espophageal rupture 

 

 

 



+ 
What labs and imaging would 
you order? 
 EKG 

 CBC, BMG, Cardiac Markers, BNP 

 CXR 



+ Results 

 WBC: 20,000 

 Troponin: elevated 

 CKMB normal 

 BMG: WNL 

 BNP: slightly elevated 

 EKG: sinus tachycardia, nonspecific T wave changes 

 



+ What to do next 

 Cardiology consult 

 May order echocardiogram 

 



+ 
What is the diagnosis? 

 Myocarditis 



Presenter
Presentation Notes
Early myocarditis- CXR is normalLater get hilar vascular congestion, cardiomegaly, interstitial edema, pulmonary edema



+ Myocarditis Treatment 

Hemodynamic support  
 Mainstay of treatment  

CHF and Hypoxia should be treated as usual 
 Diuretics, oxygen, reduce preload and afterload 

Bradyarthymias from AV blocks may need to be 
managed 
 Pacemaker is possible 

 Intramural thrombi  
 Treat with anticoagulants 

 



+ Myocarditis Pearls 

Cardiopulmonary 
complaint in a young 
person with unexplained 
tachycardia and early 
signs of CHF 
•THINK MYOCARDITIS 

Often tachycardia out of 
proportion to fever 

May progress to heart 
failure 
• JVD, bibasilar rales, 

peripheral edema 

WBC count  
•usually elevated 

Troponin  
•usually elevated in 1/3 of 
patients 

Echocardiogram  
•Shows heart function and 
excludes other diagnoses 

Endomyocardial 
biopsy 
•Considered the gold 
standard for diagnosis 

May consider 
ordering blood 

cultures, 
immunologic studies 



+ Endocarditis Presentation 

 Fatigue and Malaise with low grade fever 

 Generalized weakness, anorexia and weight loss 
 Immunologic response to constant bactermia 



+ 
Endocarditis Presentation 

 Classic Triad 
 Fever, heart murmur, and anemia 

 Vague symptoms initially 
 Fever, malaise, weakness 

 Progresses to 
 Chest pain, dyspnea and cough 

 Heart failure symptoms develop 

 Heart block may develop 

 Become septic 

 
 

 

Presenter
Presentation Notes
Difficult to diagnosis underlying cause of the heart failure or heart block  or sepsis



+ 
Pathophysiology 

Damaged valve or 
endothelial tissue  Infected with bacteria Vegetation adheres to 

valves/endocardium 

Breaks off into 
circulation and results 

in embolization 



+ 
Common Microrganisms 

Most common 

• Staph Aureus 
• Viridans group strep 
• Enterococci 

Less common 

• Strep bovis 
• Strep pneumoniae 
• Staph epidermidis 
• Pseudomonas 

aeruginosa 
• Culture negative 

bacteria 
• Such as Chlamydia, 

bartonella, brucella 
• Fungi 



+ Risk Factors for Endocarditis 

Valvular and structural heart disease 
• MVP, rheumatic heart disease, hypertrophic cardiomyopathy 

Prosthetic valves 

Implantable medical devices 
• Pacemaker, indwelling vascular catheters, defribrillators 

IV drug use 

Poor dental hygiene 

Long-term dialysis 

Diabetes mellitus 

Previous hx of endocarditis 
• Immunocompromised states 

Presenter
Presentation Notes
Symptoms are typically vague initially (fever, malaise, weakness).  Risk factor are what should raise your suspicion for endocarditis.  IV drug users have a  predominance of tricuspid valve endocarditis in this group and secondary embolic showering of the pulmonary vasculature. 



+ Organ Involvement 

 Vascular  
 Septic embolization of vessels that feed large blood vessels 
 CNS: headache, neuro deficits, confusion 
 Hepatic artery: RUQ pain, hematemesis 
 Splenic artery: abdominal pain, intra-abd hemorrhage 
 Renal artery: flank pain, hematuria 
 Intestinal artery: melena, hematochezia, abd pain 



+ 
Organ Involvement 

 Pulmonary 
 Seen with rt sided IE 
 Tricuspid and pulmonic 

endocarditis 
 Pneumonia due to septic 

embolization 

 Neurologic and Psychiatric 
 CNS embolization 
 Confusion, seizure, stroke, 

headache 

 Ophthalmologic 

 Hematopoietic 
 Anemia leading to weakness 

and fatigue 

 Gastrointestinal 

 Renal 

 Dermatologic 

 

 



Physical exam findings 

Janeway lesions 

Osler’s nodes 

Splinter 
hemorrhages 

Subconjuctival 
hemorrhage 

Roth spots 

 

Presenter
Presentation Notes
Janeway lesions- nontender, hemorrhagic, macular or slightly nodular lesions from septic emboli.  Usually involve the soles of the feet, thenar and hypothenar eminencesOsler nodes- small tender, red to purple nodules found on the pulp of the stial phalanges of the fingers and toes, the soles and thenar.hypothenar eminencesSplinter hemorrhages- linear petechiae visible on the nail beds of the affected patients.  NonblanchingRoth spots- hemorrhages with pale cotton wool centers visualized on the retina

https://www.google.com/url?q=http://www.studyblue.com/notes/note/n/valvular-disease/deck/1306288&sa=U&ei=fuljU9ygOY2HyASO-4KIBA&ved=0CDoQ9QEwBg&sig2=_JVt1gf7YhJ87OpYM8gy5g&usg=AFQjCNH_4B5QCmw-eBVkRVlX6OsQhmRS4w�
https://www.google.com/url?q=http://emedicine.medscape.com/article/1948841-overview&sa=U&ei=nO5jU_CzLtCoyASfgYK4DA&ved=0CDwQ9QEwBzgU&sig2=jSsklZW3u6vO_xL00TuJtQ&usg=AFQjCNFZK53fWa-LexNN6Od_l-RTZfMgEw�


+ Differential Diagnosis 

 Aortic catastrophes  

 Cardiac tamponade 

 CVA 

 CNS abscess 

 Complete heart block 

 Delirium  

 Epilepsy 

 Hematologic disorder 

 Infarction: bowel, CNS, Intestinal, 
liver, myocardial, renal, spleen 

 Infection 

 Malignancy 

 Meningitis 

 Pericarditis 

 Pulmonary edema 

 PE 

 Rheumatic fever 

 Rheum/immune 

 Rupture 
 Aneurysm, myocardial wall 

 Septic shock 

 Valve disorder 

 



+ Testing 

 CBC 

 Leukocytosis present in some 
cases 

 Normochromic normocytic 
anemia 

 CRP and ESR elevated 

  (but nonspecific) 

 Urinalysis 

 Proteinuria in immunologic 
endocarditis 

 

 

 Serial blood cultures 

 At least 3 sets prior to starting 
antibiotics 

 EKG 

 Heart block, MI, AV block, BBB 

 CXR 

 Looking for multiple bilat 
pulmonary infiltrates 

 Clue that spetic emboli may 
be present 

 

 



+ 
Testing Continued 

 Echocardiogram is useful in initial 
diagnosis 

 Oscillating intracardiac mass 

 Annular or intracardiac abscess 

 Dehiscence of the prosthetic 
valve 

 New valvular regurgitation 

 CT Chest/Brain  

 Septic emboli, effusions, 
pulmonary abscesses 

 Ischemic or infectious foci 

 LP  

 To diagnose complications of IE 

Presenter
Presentation Notes
Lumbar puncture for bacterial meningitis resulting from continuous bactermia



+ 
Treatment 

Consult 
infectious 
disease 

Acute, unstable 
patients with IE  

should receive 
antibiotics 
immediately 

Sub-acute with 
prosthetic valves in 
any presentation  

Admit and start 
antibiotics after 
serial blood cultures 

Sub-acute with 
native valves with 
viral presentation 

May delay antibiotics 
initially 

Presenter
Presentation Notes
Prosthetic valves whether sub-acute presentation or acute, must treat quickly



+ 
Antibiotics 

• Vancomycin 15mg/kg q12h plus Gentamicin 
1mg/kg q8h 

Native valve with acute presentation 

• Add Rifampin 20mg/kg/day divided q8h 

Prosthetic valve with acute presentation 



+ 
References 

 Adams 
 Pg  627-634, 573-587,  597-615 
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