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Rap #10, 06/16 Regions Rap Summary (Cardiology)
Thursday, May 19 2016, 2:12 PM

Rap #10, 06/16 Regions Rap Summary (Cardiology) 

Perfect Resuscitation… (Dr. Smith’s EKG Blog 4/17/16, Authored by Steve Smith) - Reviewed by Noah Maddy
Well run cardiac arrest case.

Middle aged male, witnessed fib arrest with bystander CPR.
Pre-hospital:

LUCAS CPR and ITD use
Refractory vfib

Defib x7
300 mg amio
150 mg amio
2 mg total epi
King airway

Noted to be chewing on the airway

ED Course

LUCAS Continued
Agonal respirations
Etco2 30s
Intubated

Scant posterior pharynx/ETT blood noted
Hypoxic at first

Epi
Na-bicarb
Ca-glu
Defib

Converted to VT then back to VF

Head of bed elevated for heads-up CPR
 Lidocaine 100 mg
Magnesium 2 g
K found to be 2.6

20 mEq K given

Esmolol bolus/gtt started for ventricular storm
Double defib performed

ROSC obtained

Etco2 from 30s to 50

Ultrasound

Poor LV function

EKG

Infero-postero-lateral STEMI

Dispo

Cath lab busy with another case
CVC cooling started
Epi gtt for hypotension
Transfer to OSH for PCI

Cath Findings

prox left circumflex
DES placed

Hospital Course

Still in hosp one month later, EF 30%
AICD placed
Some speech/swallow issues but otherwise near intact

Key aspects of the resuscitation:

1. Uninterrupted CPR
2. Use of the ITD
3. Use of Esmolol
4. Head Up CPR
5. Amiodarone and/or lidocaine
6. Magnesium and potassium supplementation
7. Double defibrillation
8. Cooling

http://hqmeded-ecg.blogspot.com/2016/04/a-perfect-resuscitation-saves-patient.html
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Evaluation
Air Grade: 

Optimizing Cardiac Views (5 Min Sono, Authored by Jacob Avila) - Reviewed by Callie Schnitker
Probe marker

Depends on where the probe marker is on the display (left or right).

For display with marker on the left of the screen:  ▪ Subxiphoid – patient's right▪ Parasternal long axis – patient's right shoulder▪ Parasternal
short axis – patient's left shoulder▪ Apical four chamber – patient's left

if the marker is on the right of the screen probe should be turned 180 degrees

Tips for better cardiac views

1. Jelly – use more
2. Pressure – Push until the patient says ‘Ow!’
3. Window – circular pattern to find the view
4. Position – lateral decubitus brings heart anterior

This will help for all views except subxiphoid

Tips for specific views

Apical 4 chamber

Landmark

Nipple/intermammary fold

Stick it there until you find something you recognize
Lateral and medial movements first
Ideal picture

Septum appears vertically in the middle of the screen, with 4 chambers

Trouble shooting
Swing probe left or right to get septum in the middle
Angling is key

Too deep = all ventricles
Too superficial = 5 chambers

Parastenal long access view

Landmark

No set landmark, “I just place where I think it will be” and do circles on the chest until you find the view that you want
Ideal picture

Left ventricle appears perpendicular to the US beam

Trouble shooting

If apex is curved upwards in the screen it means that the probe is too close to the apex

Fix by bringing the probe up a couple rib spaces

Oblique

Can make it appear that the ventricular walls are touching/collapsed.
If picture appears oblique you can rotate the probe and open up the left ventricle
or better yet move the probe side to side until you get the biggest chamber size

Subxiphoid

http://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://5minsono.com/heart_views/
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Grip is key

Grab the probe in an overhead orientation and place a finger over the top to help when pressing down
Liver window and deep breath can help to maximize the picture
Push Hard

Parasternal

If you get lost finding it, go back to the spot where you found the best view for the parasternal long place the probe right over the mitral
valve and then rotate 90 degrees clockwise

Evaluation
Air Grade: 

Who needs a PCI? Part 1 and Part 2 (EMCrit 3/29/15 and 4/12/15, Authored by Scott Weingart and Steve Smith) - Reviewed by Mike
Cavanaugh and Matt Bogan

ACC/AHA Criteria

ST elevation at J point in 2 contiguous leads

Men < 40 years: 2.5 mm in V2-V3 and 1mm in all others
Men > 40 years: 2mm in V2-V3 and 1mm in all others
Women: 1.5 in V2-V3 and 1mm in all others

New Left Bundle Branch Block

No indication for new LBBB alone, however activate if …

Unstable (hypotensive, acute pulmonary edema, electrically, looks sick, gestault)
Sgarbossa vs Smith-Modified Sgarbossa criteria

Sgarbossa  (1 of the following)

Concordant ST elevation 1mm in 1 lead
Concordant ST depression of 1mm in V1-V3

Smith-Modified Sgarbossa

Any lead with 1mm discordant ST elevation which is >25% preceding S-wave (do not apply if tachycardic, pulmonary edema or
hypertensive, may be falsely elevated ST

http://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://emcrit.org/podcasts/who-needs-acute-pci/
http://emcrit.org/podcasts/who-needs-an-acute-pci-ii/
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Example

New RBBB + LAFB

Associated with LAD occlusion
Difficult to discern, see RBBB with Left axis deviation
RBBB alone would have S-waves in I and aVL, look for late large R waves
Example cases

Here
And here

Inferior Wall MI

Elevation in two contiguous leads (II, III, or aVF) with any ST depression in aVL

Evaluate for old QS-waves, likely old w/ persistent ST elevation

Aneurysm, LVH, WPW, LBBB can all cause repolarization abnormalities and reciprocal ST depression in aVL

Feb 2016 AJEM – finds ST depression in  aVL is highly sensitive for coronary occlusion, very specific in differentiating MI from pericarditis

154/154 inferior MI had ST depression in aVL
49 in pericarditis group had some elevation, none with ST depression in  aVL
Subtle MI’s 49/54 had ST depression in  aVL

Examples here, here and here

Right Ventricular Infarction

Must think about RV MI in any inferior MI (see depression in lead I)
Consider if also with hypotension
Right sided ECG

http://hqmeded-ecg.blogspot.com/2014/11/chest-pain-and-right-bundle-branch-block.html
http://hqmeded-ecg.blogspot.com/2010/11/wide-complex-tachycardia-its-really.html
http://www.ajemjournal.com/article/S0735-6757%2815%2900818-9/abstract
http://hqmeded-ecg.blogspot.com/2010/07/inferolateral-st-elevation-might-be.html
http://hqmeded-ecg.blogspot.com/2011/05/is-it-mi-or-pericarditis.html
http://hqmeded-ecg.blogspot.com/2015/03/chest-pain-what-do-you-see-on-ecg.html
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RV MI usually presents with ST elevation in V1, this is unless there is concomitant ST depression in V2 (suggestive of posterior MI)
Myth:  In inferior infarct - disproportionate ST segment elevation which is > in lead III than lead II is pathognomonic for RVMI

Suggestive of RCA over circumflex but not absolute

RV MI usually has ST E in V1 unless also with depression in V2, then suspect posterior MI

Posterior MI

Precordial depression in V1-V4

Tall R waves in V1-V2, presentation can be delayed
Consider posterior ECG

However if profound depression in  associated leads, posterior ST elevation may be subtle and can complicate diagnosis
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High lateral Wall MI

Any elevation in aVL with depression in lead III
Depression in II, III, aVF, is often found in high lateral wall MI

Left Ventricular Hypertrophy (LVH)

Patients with LVH have high voltage in V1-V4, watch for concordant ST elevation
Typically the STE is discordant to the deep S wave in V1-V3 and ST depression is discordant to high voltage R-wave in V5, V6
Compare to previous studies
Steve Smith chooses a ratio of 17%, when comparing ST elevation to S wave amplitude (1:6 ratio) vs the Armstrong recommendation of

25% for concern of concurrent STEMI
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False positive EKG in patient with LVH

LAD occlusion vs Anterior Early Repolarization (Normal variant ST elevation in PRECORDIAL LEADS)

Needs at least 1 mm ST elevation.
Smith Formula
(1.196 x STE at 60 ms after the J-point in V3 in mm) + (0.059 x computerized QTc) – (0.326 x R-wave Amplitude in V4 in mm).

QTc is the computer measurement.
RAV4 = R-wave amplitude, in mm, in lead V4.
ST elevation (STE) is measured at 60 milliseconds after the J-point, relative to the PR segment, in millimeters.
If there are features that make LAD occlusion obvious then the equation may not apply

Inferior or anterior (reciprocal) ST depression
Convex STE
Terminal QRS distortion
Q-waves in V2-V4)

A value greater than 23.4 is quite sensitive and specific for LAD occlusion (sensitivity 86%, specificity 91%. At a cutoff of 22.0, the
sensitivity is 96% with a specificity of 81%)

There is an app – “subtleSTEMI”
 This can also be found on Dr. Smith’s website here on the right side  under “the equation for differentiating the ST elevation (STE) of

subtle LAD occlusion from early repol"

De Winter ST/T wave complex

ST depression >1 mm with up-sloping at the J-point in leads V1-V6
Tall T waves and up-sloping ST depression do not necessarily evolve into ST elevation. Precordial T waves are tall, upright, symmetric
Normal QRS duration
Associated with extremely tight acute thrombotic LAD stenosis/subtotal occlusion or occlusion with minimal collateral flow.
Here are a few examples

http://hqmeded-ecg.blogspot.com/
http://hqmeded-ecg.blogspot.com/2014/04/chest-pain.html
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Hyperacute T waves (HATW, large T waves in proportion to QRS)

Typically found in the transition phase (early during onset or after reperfusion) – transition, NO ST depression.
Generally prudent to perform serial ECGs, because true HATW generally morph quickly into a classic STEMI pattern or resolve quickly if they

are “on the way down” after spontaneous reperfusion
Hyperkalemia is another common cause of tall T waves.

If in doubt, measure the K!

10 examples here

Elevation in aVR with diffuse ST depressions
Usually indicates left-main or LAD insufficiency (not necessarily occlusion).
aVR elevation with diffuse ST depression in a patient whose pain and ST depression resolve (is controlled by medical management and

whose ST deviation largely resolves, and is hemodynamically and electrically stable, can be managed medically with extremely vigilant
observation, continuous 12-lead ECG monitoring, and next day cath.

STEMI vs LV aneurysm (Old MI with persistent ST elevation)

Large T waves in V1-V4 compared to QRS is suggestive of acute MI. 
Smaller T waves compared to QRS is suggestive of LV aneurysm.
Differentiated based on the T-wave amplitude (specifically T/QRS ratio), and the principle that an acute MI, in contrast to an old or subacute

MI, has large upright T-waves.
Suspect it when there are QS-waves in V2 and V3.
If there is one lead of V1-V4 with a ratio of positive T-wave amplitude to total QRS amplitude (T/QRS ratio) that is > 0.36, it is highly likely

to be acute MI. If < 0.36, it is highly likely to be LV aneurysm.
Subacute MI (chest pain duration > 6 hours) is a possible false negative.
Hyperacute T wave is a measure of viable but at risk myocardium.

What if it looks like a STEMI, but there are Q-waves?

Q-waves (with QR waves) may appear within the 1st hour of pain onset in ~50% of patients with Acute MI.
If the patient still has chest pain, they should go to the lab.

Unrelieved Pain with NSTEMI

Patients with objective evidence of ischemia (high risk h/o CAD with typical pain, or ischemic ECG, subtle ST elevation, or + trop) and
persistent ischemia (usually persistent pain, but also persistent ischemia on the ECG) in spite of maximal medical therapy (antiplatelet,
antithrombotic, IV nitro) need to go to the cath lab immediately.

Treatment is simple

Objective evidence of ischemia (including, but not limited to, ST depression and subtle ST elevation fitting patterns of occlusion), and/or
Unable to control symptoms =
Go to the cath lab.

http://hqmeded-ecg.blogspot.com/2016/04/ten-10-examples-of-hyperacute-t-waves.html
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Get a cardiology consult and admit

Wellens Syndrome

Pain free, high risk clinical presentation and 2 ECG patterns with T wave inversion in precordial leads V2-V4. 

Scenario: patient now pain free after spontaneously resolving occlusion.

If emergent cath is not undertaken, then maximal antiplatelet and antithrombotic therapy and continuous 12-lead ST segment
monitoring is essential to prevent re-occlusion and to detect it if it occurs.  May not have pain if they re-occlude.

Pattern A is biphasic T-wave (Up and then Down)
Pattern B is deeply inverted T-waves

Transient STEMI

Resolution of ST-segment elevation between prehospital and in-hospital ECG.

Evaluation
Air Grade: 

LRCP & CRACE (REBEL EM 6/4/15, Authored by Salim Rezaie) - Reviewed by Pete Coenen
Statistics

5.4% of all ED visits due to CP
Cost of admission estimated to be ~$11 billion per year
Some studies have looked at 30-day mortality, but no current large trials have examined short-term risk for CRACE

Article Reviewed

Weinstock MB et al. Risk For Clinically Relevant Adverse Cardiac Events in Patients With Chest Pain at Hospital Admission. JAMA Intern Med
2015. [Epub ahead of print] PMID: 25985100

Blinded, multicenter retrospective chart review of patients admitted with chest pain/tightness/burning/pressure + negative cardiac
biomarkers

45,416 patients reviewed
22,457 admitted
11,230 had negative serial troponins

Of this 11,230

0.18% patients had CRACE= life-threatening arrhythmia, inpatient STEMI, cardiac/respiratory arrest, death
Excluding abnormal vital signs, concerning ECG or paced rhythm, only 0.06% had CRACE

4 patients

http://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf
http://rebelem.com/low-risk-chest-pain-and-clinically-relevant-adverse-cardiac-events-crace/
http://www.ncbi.nlm.nih.gov/pubmed/25985100
http://www.ncbi.nlm.nih.gov/pubmed/25985100
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Death from massive GI bleed
2 STEMI

1 occurred during provocative testing
1 occurred after angiography

Cardiac arrest after given nitro

0.2% found to have possible or definite MI, received PCI, CABG or medical management

None suffered CRACE

Limitations

Chart review
Only looked at hospitalized patients
Low rate of CRACE prevents analysis of relevant risk factors
No measurement of iatrogenic harm from hospitalization (infection, VTE, etc)

Reportedly 1 in 164 (1.6%) hospitalized patients have adverse event that contributes to mortality. Compare this to 0.06% of CRACE in
patients admitted with negative ED workup.

Take Home Point

In ED patients with chest pain, normal VS, benign EKG, negative serial troponins…we are more likely to do harm than benefit in these
already low risk patients by admission.

Evaluation
Air Grade: 

http://www.aliem.com/wp-content/uploads/Air-Series-Grading-Tool.pdf

