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Objectives

* The Use of EKGS and Echocardiography in Assessment of Cardiac Disease

* Systematic Evaluation of EKGs
* Steps
* When they are beneficial (... and when they are not)
* What NOT to miss

* The 4-1-1 on Echocardiography in Cardiac Disease
* The primary views
* What are we looking for
* What NOT to miss

* Alittle Snippet on Transesophageal Echocardiograms
* Final PEARLS for Understanding the Utility of EKGs and Echos
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The Purpose of an EKG

* Non-invasive, PAINLESS study
* Records electrical activity of heart

* Diagnose many common heart problems

* Myocardial infarctions/Heart Attacks i
(NEW OR OLD) .

* Arrhythmias I
* Enlarged heart and heart failure
* Congenital defects
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Sinus Node l
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Purkinje Fibers
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Cardiac Electrical Conductivity
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R E] Depolarization . Repolarization
R
P T
P
Qg /L
(1) Atrial depolarization, initiated
by the SA node, causes the Q s
P wave. (@) Ventricular depolarization
AV nod R is complete.
R
_A /k T
Q
S
(2) With atrial depolarization Qg
complete, the impulse is (5) Ventricular repolarization
delayed at the AY node begins at apex, causing the
R Twave.
R
Q s o
Ventricular depolarization e s :
%ins at apex, causing the Ventricular repolarization
QRS complex. Atrial 's compiete.
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Bried Teaching, 2018. ECG — The Basics — BRI ED Teaching (wordpress.com)



https://briedteaching.wordpress.com/2018/12/17/ecg-the-basics/

P Wave created when
SINUS NODE conduction
travels to ATRIA

PR interval represents time
between squeeze of ATRIA
to squeeze of VENTRICLES

QRS represents the squeeze
of the VENTRICLES

QT interval represents time
from VENTRICLE squeeze to
full rest and next cycle

QT Interval

ST Segment is VERY important as well, and represents the Bryan '/
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One large 5 mm x 5 mm box

represents 0.2 seconds (200 ms) One small 1 mm x 1 mm block

1 mV (10 mm high)
reference pulse

Amplitude

Time
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time and 0.5 mV amplitude

represents 40 ms tme and
0.1 mV amplitude

QRS

Complex

N

PR Interval: 0.12-0.20

QRS 0.08-0.12

QT Interval: (0.36-0.44)
Males: 0.35-0.45
Females: 0.36-0.46
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Importance of Lead Location for EKGs
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12-LEAD ECG ELECTRODE PLACEMENT

y .y
Leads |, I, Leads aVR,

\\ avR
- o=m @ Right Arm
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}\ \ @ Right Leg
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Placement Placement
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Einthoven's Triangle
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https://www.linkedin.com/pulse/complete-guide-einthovens-triangle-ecg-testing-wellnestinc

SHOULDER SHOULDER

https://www.youtube.com/
watch?v=kwLbSx9BNbU

*Left Side*
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e Looks from LEFT ‘
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DEPOLARIZATION=CONTRACTION

DEPOLARIZATION TOWARDS A LEAD=POSITIVE DEFLECTION
\ DEPOLARIZATION AWAY FROM A LEAD=NEGATIVE DEFLECTION

REPOLARIZATION=RELAXATION

——~ REPOLARIZATION TOWARDS A LEAD=NEGATIVE DEFLECTION

—_— f;——-:g REPOLARIZATION AWAY FROM A LEAD=POSITIVE DEFLECTION
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Electro-Cardio-Gram
Normal 12-Lead ECG
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“Il, aVF and lll: are called inferior limb leads and they
primarily observe the inferior aspect of the left ventricle”
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https://ecgwaves.com/topic/ekg-ecg-leads-electrodes-systems-limb-chest-precordial/
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“aVL, | and -aVR: are called lateral limb
leads and they primarily observe the lateral

aspect of the left ventricle” Bry
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https://ecgwaves.com/topic/ekg-ecg-leads-electrodes-systems-limb-chest-precordial/

Clavicula M id-clavicular

\)‘ / line

I Mid-axillary
line

1. Critical Rule: Place V4 Before V3

V4 has a defined anatomical position (5th ICS, midclavicular line). V3 is defined as the midpoint between V2 and V4. Always place V4 first,

then V3 is simply the measured midpoint—no guessing required.
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Upwards of 50% of Leads V1-V2
are placed too high

I 5 Steps in EKG Lead Preparation I

i Patient Positioning

Skin Prep

®
=
Q Hair Management

Equipment Check

Patient Communication

Bryan®)

12 Lead ECG Placement: The Complete Guide (2025)



https://med-linket-corp.com/blogs/news/12-lead-ecg-placement

“V1-V2 (“septal leads”): “V3-V4 (“anterior leads™): observes

7

primarily observes the the anterior wall of the left ventricle

ventricular septum, but may
occasionally display ECG
changes originating from
the right ventricle. Note that
none of the leads in the 12-
lead ECG are adequate to UNIPOLAR
detect vectors of the right

ventricle”. LEADS

vi il

“V5-V6 (“anterolateral
leads”): observes the
lateral wall of the left

ventricle” m
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https://ecgwaves.com/topic/ekg-ecg-leads-electrodes-systems-limb-chest-precordial/

The Use of EKGS and Echocardiograph
in Assessment of Cardiac Disease
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Systematic Evaluation of EKGs
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1. Look at the WHOLE EKG first
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25mm/sec 60~ 0.05 - 40 Hz

N

a) P waves

b) QRS

c) T Waves

d) REGULAR???
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2. ST Segment Abnormalities

Lincoln

n“m d Rescue - ECG from LFR (9-01-01)
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a) ST Depression

b) ST Elevation

c) CONTIGUOUS
LEADS???
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4. R Wave Progression
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5. Look at the WHOLE EKG AGAIN

10m mV
V1
I
' I

MLMWgW i
£ WWM r

25mm/se 60~ 0.05 - 40 Hz Bryan
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Practice EKG’s with Q/A options

* Will review SR, SB, ST
« RBBB and LBBB

* 15t Degree, 2" Degree T1and T2, 3™
Degree AVB

* Asystole
* Atrial Tachycardia vs AFF
* Ventricular Arrhythmias

Rhythm Regularity

Heart Rate Assessment

P Waves, QRS, T Waves
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- Hearts S
=4} Private Parts



Skin, Bones,
Hearts &
Private Parts

Sinus rhythm

Probable left atrial enlargement

Left ventricular hypertrophy

Ahnormal T, consider ischemia, lateral leads
Minimal ST elevation, lateral leads
Frolonged QT interwval

Rate
PR
QRSd
QT
QTc

= Br

123
516
549
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Sinus rhythm

Prolonged PR interwal
Nonspecific IVCD with LAD
Left wentricular hypertrophy

Sinus

Bradycardia

Rate
FR
QRSd
QT
QTc

269
128
445
422
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Sinus rhythm

Right bundle

Inferior infarct, acute

branch block

Lateral leads are also

Frobable RV

involvement,

[(RCA)

involwved

suggest

reco

rding r

1 _:I:"iT_

precaordial

QRSd
QT
QTc

93
177
153
332
413
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Sinus rhythm
Left bundle branch

block

ay
175
149
421
535
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Sinus tachycardia
Brobable left atrial enlargement
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A-V dual-paced complexes w/ some inhibition

Ventricular bigeminy

Rate
PR
QRSd
QT
QTc

182
441
552
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Sinus rhythm

Brobable left atrial enlargement

Left anterior fascicular block

Consider left wventricular hypertrophy
Anterior Q waves, possibly due to LVH
HNonspecific T abnormalities, lateral leads
Frolonged QT interwval

Rate
PR
CQRSd
QT
QTc

82
156
111
442
517
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The 4-1-1 on Echocardiography in
Cardiac Disease
* Why do we use Echos

* Basic Understanding of the probe direction for what we see...

* Understanding the views of Echocardiography and what we can find
in each view
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Apical 4-Chamber View
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Source: K.]. Knoop, L.B. Stack, A.B. Storrow, R.J. Thurman:
The Atlas of Emergency Medicine, 4th Edition,

www.accessemergencymedicine
Copyright © McGraw-Hill Education. All rights reserved. r S} an
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https://www.thelandofem.com/blog/2022/9/24/iusotm-left-atrial-aneurysm-cardiac-pocus-review

4 Views to Know and Understand

Apical 4-Chamber View

**Parasternal Long Axis**

Apical 4 chamber view

Apex of r;e<ar"_?1!

4
i
%

Tricuspid valve
Aortic valve —ig

SUOWLIOD BIPBLUNIM 'YIUAT ‘[ y3LI1e d "UoneNS N

Y @EQ

Cross section viewed from LAX

Atrial septum
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https://theory.labster.com/parasternal_long_axis_view/
https://theory.labster.com/parasternal_short_axis_view/
https://www.renalfellow.org/2019/09/20/focused-cardiac-ultrasound-for-the-nephrologist-the-apical-window/
https://theory.labster.com/parasternal_short_axis_papillary_view/
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+ RVIDd 2.56 cm
< IVSd 0.712 cm
& LVIDd 5.29 cm
3 LVPWd 0.692 cm
RVIDd/LVIDd 0.484
EDV (2D-Teich) 135 ml
IVS/LVPW (2D) 1.03

)
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+ AoR Diam 2.5cm
2 Asc Ao Diam 2.4 cm
Dist 2.65 cm

LA/Ao (2D) 1.52

P

> \\_,,/"\_ / ’__//\\4'/ \::

/¥ 103bpm
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A little Snippet on Transesophageal
Echocardiograms

sound waves ((Qiprobe
A \
[ 1
e
I )

at,. 1 37.0

TEE T: 39.1 “C :

0 0 180
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PAT T: 37.0C
TEE T: 38.6C
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Final PEARLS...

* EKGs — measure, measure, MEASURE
* Echos — Ask questions, look at images and know view points

* TEEs —Consider WHY you’re doing the study in the first place so you
know exactly what to expect
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Questions?

y g @sarsch79
@ Sarah E Schroeder

AY\Y QL\ZS‘HOV\S? .

w* sarah.schroeder@bryanheart.com

@ 402-937-3595
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https://theory.labster.com/parasternal_short_axis_view/
https://www.renalfellow.org/2019/09/20/focused-cardiac-ultrasound-for-the-nephrologist-the-apical-window/
https://theory.labster.com/parasternal_short_axis_papillary_view/
https://ecgwaves.com/topic/ekg-ecg-leads-electrodes-systems-limb-chest-precordial/
https://med-linket-corp.com/blogs/news/12-lead-ecg-placement

