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12 lead EKG Interpretation

1. Rate

2. Rhythm

3. AXIs

4. Hypertrophy

5. Ischemia/lnfarction
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Rhythm
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Normal Sinus Rhythm
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Atrial Fibrillation
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Blocks
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Bundle Branch Blocks

RBBB LBBB

Ao

(Npatchett, 2015)

By Npatghett - Own work, CC BY-$A 4.0,
https:/lcammons.wikimedia.org/w/index.php?curid=39235255
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LVVH Criteria

e Most common for LVH: Sokolov-Lyon criteria
defined as S wave depth in V1 + tallest R wave
height in V5-V6 > 35 mm
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LVVH Causes

HTN
Aortic Valve Stenosis

Long term and intense strength and
endurance training (unknown if results in
stiffening of the muscle long term)

yloidosis |
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RVH Criteria

Right axis deviation exceeding 110°

Dominant R wave in V1, > 7mm.

Dominant S wave in V5 or V6, > 7mm deep.
QRS duration < 120ms , excluding RBBB.

Additional supportive criteria

* REA/P pulmonale

 Right ventricular strain pattern = ST depression / T wave inversion in
the right precordial/V1-4and inferior leads.

Extreme right axis deviatidn/dominant S waves in legds I, Il and .

Deep S waves in the latdral leads.
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(ECGIPedf, 2010b)
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RVH Causes

 Mitral Stenosis

e Chronic Lung Disease

— COPD
— Sarcoidosis
— Pulonary Fibrosis

Imonary Embd|i
Imonary Hyperntension
]




RAH

1.P wave amplitude in lead II > 2.5 mm,

2.The upward deflection of the P wave in
lead V1 > 1.5 mm in amplitude.

i

(ECG Pedid, £010c)
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RAH Causes

Tricuspid Stenosis
Chronic Lung Disease
Congenital Heart Disease
Primary Pulmonary HTN




LAH

Lead Il with a bifid P wave greater than 40 ms
between the two peaks
e Total P wave duration > 110 ms

In V1 (Zorkun, 2008)

* Biphasic P wave with terminal negative portion > 40 ms
duration

* Biphasic P wave with terminal negative
portion > 1mm deep

(Zorkun, 200
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LAH Causes

* Aortic Stenosis
« HTN
 Mitral Stenosis
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Coronary Anatomy & ECG Leads
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Ischemia

e ST depression — horizonatal or downsloping >
0.5 mm in two contiguous leads.

e >1mm is more specific

* T wave flattening or inversion
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T wave morphology

A PNSR INESY veEsY PRGN

Normal Biphasic Bifid / notched Broad / slow Flat

S e e

Nonspecific ST-T wave abnormalities

Idad L

Hyperkalemia | Repolarization Variant Strain Prolonged QT interval

Ischemia

ECG P PEDIA.ORG
(ECG Pedia, 2010c)
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Infarction

 New ST elevation 1n 2 contiguous leads > 0.1 mV 1n
all leads except V2 or V3

* Leads V2-V3 requires >0.2 mV 1in men 40 yo or more
and >0.25 in men <40 yo , or >0.15 mV 1n wgmen
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ST-elevation

/ Q
- ST-segment

Evolution of AMI
(E€Q Pedlia, 2070a)

fppt.com



Infarction LBBB

—
Concordant ST shifts
</L‘—> jbew QRS notching

e Sgarbossa's criteria for
L.BBB

e ST elevation of =1 mm
that 1s 1n the same
direction as the QRS

e ST depression of = 1

mm 1n leads V1, V2, or
V3

ST >5 mm in the

opposite direction th
RS

\F -

(ECG Pedia, 2009)

tching and ST elevation > 5 mm

ECG JPEDIA.ORG
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Pulmonary Embolism

« Sinus Tachycardia — most FREQUENT sign, 44%

« Right ventricular strain pattern — T wave inversions
within right precordial leads + the inferior leads.
Occurring in 34% of PE’s high pulmonary artery
pressures.

e S, Q) L, deep Swaveinlead |, Qwave in lll, inverted T

wave inlead lll. Occurs in 20% of PE’s, nonspecific nor
sansitive

* In¢omplete or complete RBBB — 18% of patients
. D — 16% of patienfs

fppt.com


https://litfl.com/right-ventricular-strain-ecg-library/

Pulmonary Embolism

Dominant R wave in V1 — representative of acute right
ventricular enlargement

Right atrial enlargement (P|pulmonale) — tall P wave >
2.5 mm in heightin lead ( 9% of patients)

Clockwise rotation — shift of the R/S transition point
towards V6 with a persistent S wave in V6 (“pulmonary
disease pattern’), implying rotation of the heart due to
right ventricular dilatation.

Afrial tachyarrhythmiag — AF, flutter, atrial tgghycardia.
§aen in 8% of patients

an-specific ST segment and T wave charggs, including
5T\ elevation and. depression. Reported in up to 50%.of
patienjswith P
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https://litfl.com/r-wave-ecg-library/
https://litfl.com/right-atrial-enlargement-ecg-library/
https://litfl.com/ecg-in-chronic-obstructive-pulmonary-disease/
https://litfl.com/atrial-fibrillation-ecg-library/
https://litfl.com/atrial-flutter-ecg-library/
https://litfl.com/atrial-tachycardia-ecg-library/

Hyperkalemia

« Marked bradycardia (HR ~ 30 bpm)

« Wide QRS complexes (~120 ms)

* Flat, broad and almost imperceivable P
waves (somewhat visible in V1-3)

* Prolongated PR interval

N\
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P

. Sﬁ/mmetrically peﬁaked T waves iﬁ V2-5
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Wellen's Syndrome

* Very specific for severe LAD stenosis
* Pt's often are pain free by presentation
* Minimal CE elevations

» Look for this prior to stress testing (can
cause a Ml or cardiac arrest)

eds heart Catrﬁ\eterization and/

ervention




Wellen’s Syndrome Criteria

* Deep-inverted or biphasic T waves in V2-
3, can extend to V1-6

« Equivacol or sligthly-elevated ST segment
(< 1Tmm)

« Q waves not present in precordial leads

» R wave progression remainds in precordial
ds ”

cent angina |
. L

resent

?ww@ ard]
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Wellen's Syndrome

* Two Types of T-wave abnormalities

— Type Ais a biphasic T-wave, starts positive
and ends negative (25%)

— Type B is a deep symmetrical inversion of the
T-wave (75%)
— Can evolve fromnType Ato Type B

\/\_/U fppt.com
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Brugada Syndrome

 Genetic autosomal dominant inheritance,
SCNSA (50% chance in offspring)

* |rregular ventricular heart rhythm that can
result in sudden cardiac death

* Syncope, unexplained SHOB, sudden
cardiac death

an age to de
eatment — IC

lop symptoms ms 40
placement

|




Brugada Syndrome
» Type 1- Coved ST elevation >2mm in >1
of V1-V3 followed by a negative T wave

« Type 2 - "Saddle back” ST-T wave
configuration (Type2 and 3 combined)

+ one of the following
* FH of sudden cardiac death at <45 yrs old
Coved-type EHCGS In family nﬂembers
of syncope
of VF

respira or\}uﬁre\s.‘lééhﬁg.e/\/\




Brugada Syndrome
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Brugada Type 2




Electrical Alternans

Likely large pericardial effusion
Alternating tall/short QRS complexes

QRS complex voltages are decreased

— Less then 5mm in limb leads
— Less than 10mm in the precordial leads

(about 120 bfim) |
\l/\J\

Consider pericardial tamponade




Electrical Alternans

* Bedside echo
* Inotropes
* Emergency pericardiocentesis




Electrical Alternans




Increased ICP

 Hemorrhagic Stroke, spontaneous
subarachnoid hemorrhage, TBI, large
Ischemic stroke resulting in cerebral

edema
« Significantly increase in QT interval
(#600ms) :

ve inversions

|




Increased ICP

* Secure airway if needed and measures to
decrease

* Neuroimaging to confirm Dx
* Neurosurgery consult




Increased ICP
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