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CLASSIC sYMPTOMS OF HEART ATTACK




UNUSUAL FATIGUE
SLEEP DISTURBANCE

SOB
INDIGESTION

ANXIETY




SHORTNESS OF BREATH 58 %
WEAKNESS 29 %
UNUSUAL FATIGUE 43 %
COLD SWEAT 39 %
DIZZINESS 39 %

(&— 43 7% HAD NO CHEST PAIN AT
ANY TIME DURING THEIR MI!

57 % of WOMEN DID HAVE CHEST DISCOMFORT
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The STAT 12 Lead EKG




The STAT 12 Lead EKG

e Put EKG Order into Cerner




Select "Add"
on the
ORDERS tab . ...

EST. PHARMACY

llergies: No Known Medication Allergies

Menu
MAR

Carenet Nurse Patient Summary

BH CareMet Murse Patient Summary

Hospitalist Workflow
General Surgery Workflow
Anesthesiology Workflow
Ambulatory Workflow
Pulmonclogy Workflow

Women's Health Workflow

Interactive View and 180
Activities and Interventions
Orders & Add
Medication List &+ Add

Motes

Diagnosis & Problems

Allergies i Add

DOB:1,/1,/1950
Code Status:

- |# MAR
" g =

Agens years

Precautions:
Opted in the

All Active Medications (System) E] K

Show All Rate Change Docu..,

Time View
Scheduled

Unscheduled
PRM
Continuous Infusions

Future
Discontinued Scheduled

Discontinued Unscheduled

Discontinued PRN

Discontinued Continuows Infus

=

@B E
acetaminopt
500 mg, Tab,
Routine, Firs
12:00:00 EDT
acetaminopk
Clinic Admin
Temperature
Temperature
Temperature
Mumeric Rati
FACES Pain 5
= E
cefTRIAXone
1 gm, Injectis
g24H-int, Inc
Respiratory &
Routine, Firs
12:00:00 EDT
ceftriaxone

Clinic Admin




In the SEARCH
box, type "EKG"

EST. PHARMACY DOB:1/1/1950

llergies: Mo Known Medication Allergies Code Status:

Age:68 years Patient W
Precautions:

Diagnoses & Problems

Search: |

Diagnosiz [Problem] being Addressed this Yisit

gk Add v Corpeert |Display: all

|-E|‘[ | | | |;’-"~nnu:|tateu:| Display |C|:u:|e Clinicd
= | @2 Mild anemia D64.9 Mild
[l CAD in native artery 125.10 CAD
Loute chelacuctitic keln Sougts
[ | (e Constipated K59.00 Cong|
4 | 1 3
Frablers
g Add s Corwert @ Mo Chronic Problenms
Dizplay; A&l -

Annotated Display Mame of Problem & Code

A -

oY |ig| " L3 FolderFavo

My Favorite Plans




When you type "EKG"
you'll note all of the
possible EKG order
selections appears in a
pop-up menu. Scroll
down and select the
appropriate choice.

For this example, we will

make this a "STAT EKG"
due to the patient having
chest pain .. ..

Age:bd years
Precautions:

Patient Wt:

h .. Opted in the Directory:Not Asked

Search:

& |

EKG|

EKG12 Lead

=N Advanced Options  »  Type: & Inpa

EKG 12 Lead (T;1,

STAT, Chest Pain)

My

Tild
AD

OnE

EKG 12 Lead (T,
EKG 12 Lead (T,
EKG 12 Lead (T,
EKG 12 Lead (T,
EKG 12 Lead (T;[,
EKG 12 Lead (T;[,
EKG 12 Lead (T;[,

EKG12 Lead PRN
EKG ED

STAT, Chest Pain)

Routine, Abnormal Heart Sounds)

STAT, Abnormal Heart Sounds)

Routine, Dizziness, Giddiness and Syncope)
STAT, Dizziness, Giddiness and Syncope)
Routine, Thyroid Disease)

STAT, Thyroid Disease)

EKG ED (T:M, STAT, Chest Pain)

EKG PRM

EKG PRM (T:M, Chest Pain, PRN)
EKG PRENM (T:M, Abnormal Heart Sounds, PRM)

“Enter” to Search




Search: ! Advanced Options  »  Type: 4B

{4y |ef| T L3 FolderFavortes Search within: Al
After you chose the (C3My Favorite Plans ﬁ
appropriate selection, = Ordering Physician (=S|
- IMIC3
thls pﬂp-up hDK Dpens' hild *Physician name
CaD | o
2,
For our exmaple, the Aty
. pl€, . Cons) *Order Date/Time
patient has chest pain, 1279072018 £[<] e 5] cor
and we are ordering the +Communication type
EKG L”"Id&_l' the hﬂSpl'.[lﬂl S Initiate Pending Plan
Chest Pain Protocol” .. ’ Phone with Read Back - Cosign
. . therefore we will select E‘;";‘;ﬁ”ﬂf—ﬂfad Back - Cosign
"PER POLICY" Per Policy - Cosign
Written
Fax

Per Conditional Order
Order Management




We must also enter a
Physician's name
before the system will ————

Search: tions =  Type: & Inpatient

E~ ﬁ' E? * 1 Folder Favartes Search within. &

allow us to click "OK." [[JMy Favorite Plans
Ordering Physician @

If the patient has a __[aind]

- - - Mild *Physici
cardiologist assigned D hysician name
for this hospital visit, Acuty =
enter the cardiologist's Cons ?;;;ﬂ“?:”'“ T ]
name. If there is no Azl = BT
cardiologist, enter the “Communication type

—gs - ' Initiate Pending Plan
admlttlng pruwder S Phone with Head Back - Cosign

name. In most cases,
this is a Hospitalist.

Yerbal with Read Back - Cosign

Per Policy - Cosign
Written

Fax

Per Conditional Order

Order Management

oK




Once the provider's

Search: b Advanced Options  »  Type: & Inpatien
name is entered, ] _ W
- - E - ﬁ’ w7 L Folder Favorites Search within:
select "OK -
My Favorite Plans
Ordering Physician @
Clinics
Mild *Physician name
CAD POTU. R PRASAD MD Q
Fhurts
Cons *Order Date/Time
12/20/2018 : E| 1536 = st
*Communication type
Initiate Pending Plan
4 Phone with Read Back - Cosign

Verbal with Read Back - Cosign

Per Policy - Cosign
Written

Fax

Per Conditional Order
Order Management

0]4

—_

[ Cancel




The STAT 12 Lead EKG

e Put EKG Order into Cerner
 Obtain the EKG




PROCESS for OBTAINING EKGs:

- Find patient's EKG ORDER in Worklist
- Select patient.

- Obtain acceptable quality EKG
- "PRINT" the EKG

- "TRANSFER" the EKG
- "CLOSE" the case

(&=  Take the PRINTED COPY and give it to the
CHARGE NURSE.
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LEAD PLACEMENT
STANDARD
12 LEAD ECG

4 th INTERCOSTAL SPACE

9 th INTERCOSTAL SPACE

- PATIENT SHOULD LAY
AS FLAT AS POSSIBLE.

-LIMB LEADS SHOULD
BE LOCATED ON THE
LIMBS.




Select
ID




Go to “Worklist™ Tab,

Stondord 12

New Palient ' Worklist 4 Find Patient

IBHSR
|

Get Worklist |

12f20/2018

12/19]2018 8:22 PM
7115 AM

NCRMAL

HORMAL

4

salacted: O
Available: 196 Selocle

cancel




Select your patient .. ..

T m—— F'—'ﬁ_ | | : _
New Patient Worklisl 4 Find Patient Edit Potie

BHSR 2 [ Get Worklist |

|
|

Salect ‘_'31.]1_,_;5 Priceity A Crder Request ’ Fatient I
. _ | STAT 12{17/2018 241 PM 2ES3S6

L STAT 12f19f20188:22 PM 295089

LI MOREAL 12/17f2018 7115 AM EOa 70

i LJ iy

LR MAL 123012018 305 PM J7ale




-

(}Once selected, your patient is highlighted in blue

STAT 121772018 2:41 P 285355 HAMNKS 6/18/1544 GECRGE

u STAT 12/19/2018 8:22 PM 294089 CANTER 3/19/1983 HASKELL

U RIRMAL 12f17§2018 7:15 AM 89970 KELLEY 6/10/1550 JAMES

U NORMAL 12[20/2018 3:05 P 37916 PASSALACQUA 12021] 144 BERNADETTE

Then press "Select”

able. 196 Selected 1 Delete select




When the waveforms look good . ..




If you don't like the EKG, select CLOSE,
Do NOT Print!

D




If you LIKE the ECG, first, “PRINT” it...

LEFIR/ 2000 1:37:32 MM




And then

“TRANSFER”

It.......
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In the EMERGENCY DEPARTMENT...

Give the PRINTED COPY to the ED Physician or
Advanced Practitioner for INTERPRETATION




OUTSIDE of the ED......

* Give EKG to your CHARGE NURSE (or place
EKG where you’ve been instructed to) !!




If patient is NOT on worklist, such as
“STAT ECG” for chest pain .. ...

You must MANUALLY enter:
e PatientID = MRN Number
* Last Name

* Date of Birth ( mm/dd/yyyy )
e Gender

* Your ID ( firstinitial, last name )

Then an ORDER must be generated in CERNER !!




MHew Pabent

Paltient

Last Name

g
(mmiddiyyyy)

Firsi Nome

Crgemrhiar

Find Palient

Edit Palient 1D




Settings

( New Patiend
|

Patient 1D
Last Name
DODB
(mmiddiyyyy)

First Name

Gender

Worklist 4 Find Patient Edil Patient 1D

MRN #

l your first initial,last name




I NOTICE !!
When manually entering info into the ECG machine:

- Patient ID USE patient's MRN
- enter all other mandatory information

When ECG is completed, remember to
select TRANSFER

if you don’'t do all of the above
steps, the ECG will NOT attach
to the patients CHART in Cerner
- and the Doctor won’'t see it !




V' 4

’\Bayfront Health

Seven Rivers

BASIC ECG PRINCIPLES

Wayne W Ruppert, CVT, CCCC, NREMT-P
Interventional Cardiovascular Technologist
Cardiac Accreditations / Emergency Manager
Seven Rivers Regional Medical Center




www.ECGtraining.org
www.practicalclinicalskills.com



http://www.ecgtraining.org/
http://www.practicalclinicalskills.com/

HOME

12 LEAD ECG IN ACS

STEMI ASSISTANT

ACCREDITATION

WORKSHOPRS

ECG ID OF SADS

WORKSHOP OBIECTIVES

TEXTBOOKS

PHYSICIAN REVIEWS

BIO OF WAYNE RUPPERT

TESTIMONIALS

i HELPFUL INFORMATION

CONTACT US

HELPFUL PDF DOWNLOADS

All materials featured on this page are copyright protected. This content is offered for INDIVIDUAL USE by Medical Professionals
manner and/or printed for sale or distribution without prior written consent of the author. EXCEPTION: Physicians and allied heal
hospitals and all EMS agencies who routinely serve CHS hospitals may download, reproduce and distribute the documents and cc

Download A-Fib / Flutter ER Physician's Order Set - BHDC

Download A-Fib / Flutter Flowchart Emerg Care BHDC

Download Team Driven Performance Improvement - SCPC 19th Congress
Download TDPI in Ambulance Industry Journal

Download TIC Sentinel Event Alert - Disruptive Physicians

Download ACLS 2015 Algorithm Cheat Sheets

Download 2015 ACLS Algorithms with ECG examples

Download Neighbors Saving Neighbors Program
Download Basic ECG Course with 2015 ACLS Algorithms

Download STEMI Assistant

Download ECG ID of SADS CONDITIONS

Download ECG Review of Hypertrophy

Download 14 Point AHA Screening Form for Genentic and Conaenital Heart Conditions



The Heart:

-Muscle cells
-Electrical system cells
-Connective tissue



FOUR CHAMBERED PUMP




FOUR CHAMBERED PUMP...




FOUR CHAMBERED PUMP...

dh




WHEN FUNCTIONING PROPERLY,
THE ATRIUM SUPPLY

APPROXIMATELY C:D
WHAT

PERCENTAGE

OF THE
CARDIAC OUTPUT ?



THE CHAMBER MOST IMPORTANT
TO KEEPING THE PATIENT ALIVE

(and the ONLY one
you can't live
without )

IS THE
LEFT VENTRICLE

WHICH WE WILL REFER
TO AS THE PUMP










Sini's node

Left bundle
branch
40 - 60

beats / min.

Right bundle Purkinje fibers

branch



Left bundle
branch

Purkinje fibers

Right bundle
branch

Pacemaker site in the
Ventricles:
20 - 40 beats / min



NORMAL "INHERENT" RATES:

SA NODE: 60 - 100

AV NODE: 40 - 60

* VENTRICLES: 1 - 40

* Most reference sources indicate ventricular focal rates as being
between "20-40" beats per minute. Since | have personally withessed
patients who have had regular, pulse-producing "idioventricular”
rhythms as low as 4 -5 beats per minute, | can not endorse "20" as
a minimum ventricular rate.



THE "SKELETON OF THE HEART"

ATRIUM

|
AORTIC VALVE OPENING
HIS BUNDLE OPENING

PULMONARY VALVE OPENING
FIBROUS

"SKELETON

of the |
HEART" — A L A D>

TRICUSPID MITRAL
VALVE VALVE

OPENING OPENING \ VENTRICLES




WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

SHORTENED
P-R INTERVAL




WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

WIDENED
QRS COMPLEX




WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

4

DELTA
WAVE




17-MAY=1997 15:32:09 ST. JOSEPH'S WOMEN’S-WOMEN' ROUTINE RETRIEVAL

16 yr YWent. rate 92 BPM Nor m&l -smus rhvthm with sinus arrhythmia
Female Caucasian PR interval 112 ms
ORS duration 118 ms
Room:REC QTIQTe 35640 ms
Loc:20  Option:50 P-R-T axes 50 22 107

Nia

Wol I’f—i“arkm'icm W hite

History: Unknown EKG CLASS #WR030100  Abnormal ECG WOLFF PARKINSON-WHITE

Sromn LY No previous ECGs available
Test ind:EKG 60783 Nop

TYPE B

Reterred by:

FEE

AT A

mmfs  [Omo/mV  40H: 005C  125L 230  CID: 12 EID: 18 EDT: 16:01 17-MAY-1997 ORDER:




16 ye : Vent. rate 92 BPM N i itl sinus arrhythmia
Hehs) oW O 12 ms [Wolff-Parkinson-White

Room:REC QTIQTe 156/440  ms ﬁbnonn‘al EBECG :

Loc:20 Option:30 P-R-T axes 50 22 107 No previous ECGs available

History:Unknown  EKG CLASS #WR030100

Technician: DP 60763 P-R = 08
e |

Test ind:EKG

Confirmed _Bl':

Reterred by:

TN

V5

EID: 18 EDT: 16:01 17-MAY-1997 ORDER:

25mmfs  [Omm/mV  40Hz 005C  128L 250 CID: 12




W-P-W patients often experience

Tachycardias:

- Narrow QRS Tachycardia (SVT)

- Wide QRS Tachycardia (mimics
V-Tach.

The same patient can present with
narrow QRS SVT, and at another
time, Wide QRS Tachycardia ........



B5/04799 14:16:88

25mm/sec 4, Zmm/mU

U1

U4

aUL

alF

u3

JOSEPH'S HOSPITAL

W-P-iW DOUBLE BY-PASS TRACT




ATRIAL
DEPOLARIZATION

—P WAVE

IS RECORDED
ON EKG

LEAD
I1




\—/ THE P-R SEGMENT

ELECTRICAL ACTIVITY
DURING P-R SEGMENT:

- Depolarization wave in
A-V node

- Atrial Repolarization

.10 SECOND
ISOELECTRIC PAUSE

LEAD
I1




~— VENTRICULAR
DEPOLARIZATION

- QRS COMPLEX
IS RECORDED
ON EKG

LEAD
I1

-




\—/ VENTRICULAR
REPOLARIZATION

-WRITES A "T"
WAVE ON THE
ECG

R

LEAD
I1







P WAVE =
ATRIAL DEPOLARIZATION

QRS COMPLEX =
VENTRICULAR
DEPOLARIZATION
(contracting)

T WAVE =

VENTRICULAR
REPOLARIZATION
(recharging)



CARDIAC ANATOMY and PHYSIOLOGY "101"

90 % REPOLARIZATION of VENTRICULAR CELLS

RELATIVE REFRACTORY PERIOD

ELECTRICAL STIMULUS TO VENTRICLES HAS
VERY HIGH PROBABILITY OF CAUSING V-FIB/V-TACH




SPECIAL THANKS TO:
08-Sep-2006 18:01}47 Ray Heinley

Medtronic Corporation
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ECG PAPER - THE VERTICAL AXIS:

= SMALL BOXES =

1mm SQUARES —

= THE VERTICAL

AXIS REPRESENTS

AMPLITIUDE

(VOLTAGE)

= I[N VERTICAL

DIRECTION, THERE

ARE 5 SMALL

BOXES IN EACH

LARGE (5mm) BOX

= 1 mv CALIBRATION

SPIKE = 10 mm




ECG PAPER - THE HORIZONTAL AXIS:

THE HORIZONTAL

AXIS REPRESENTS

TIME. . .

STANDARD SPEED

FOR RECORDING

ADULT EKGs =

25 mm / SECOND

EACH 1mm BOX =

.04 SECONDS, or

40 MILLISECONDS

(40 ms) =

5 SMALL BOXES =

.20 SECONDS, or

200 MILLISECONDS

(200 ms)




THE EKG MACHINE

STANDARD 12 LEADS - USES 10 WIRES
(6 CHEST and 4 LIMB )

-1, I, lll, and V1, V2, V3, V4, V5, V6
EACH CONSIST OF:

1 POSITIVE ELECTRODE /O

1 NEGATIVE ELECTRODE )

1 GROUND ELECTRODE \.




THE POSITIVE ELECTRODE

IS THE "EYE" . . .




CURRENT MOVING
TOWARD THE EYE

(POSITIVE ELECTRODE)

RECORDS AN

| "UPWARD"
/ \ DEFLECTION




CURRENT MOVING
AWAY FROM

THE EYE
( POSITIVE ELECTRODE )

LEAD

_l/ AVR

RECORDS A

| "DOWNWARD"
/ \ DEFLECTION




Traditional Lead Placement

5 WIRE TELEMETRY UNIT




LEAD PLACEMENT - V3

K grgund

AN

| » s |

5 WIRE TELEMETRY UNIT



ESTABLISH YOUR ROUTINE
ECG EVALUATION. .. ..

[0 RATE

[ RHYTHM

[1 INTERVALS
[1 P:QRS RATIO



ESTABLISH YOUR ROUTINE
ECG EVALUATION. .. ..

— [0 RATE
[ RHYTHM
[1 INTERVALS
[1 P:QRS RATIO



DETERMINE HEART RATE

METHOD 1:
(regular rhythm)

B
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DETERMINE HEART RATE
"300 Divided By &

(regular rhythm)

1 2 3 % 5 6

N [ [ ]
u‘llllmllllllIIIr IIuﬂﬁlll.LIll
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DETERMINE HEART RATE

300 divided by 4 = 75
300 divided by 5 = 60

pJ 3 4 5 6

N I T
l !llll Illll ENER
LT LT P el | ]
'.-.ml- IIIII J '\
T rrrrrr e e o

"so our patient's heart rate is between 75 & 60,
closer to 75."




DETERMINE HEART RATE:
METHOD 2:

€ 6 SECONDS oS

HR = 70



T__" ‘

| gﬁ?Q-'--"f 362376 m
- PRTaxes 39




THE CONCERNS OF ACLS
IS THE




THE CONCERNS OF ACLS

IS THE

== T 0O O S L O W



THE CONCERNS OF ACLS
IS THE

== T 0O O S L O W




THE CONCERNS OF ACLS
IS THE

> T 0 O S L O W
- —TO0+FAST
< JUST RIGHT.




"There i1s NO SUCH thing as an
EP ( heart rate ) emergency . . .

If the rate's too slow -- PACE IT

If the rate’s too fast-- SHOCK IT "

Dr. James Irwin
Electrophysiologist
St. Joseph’'s Hospital
Tampa, Florida




HEART RATES THAT ARE:

BELOW 50 ARE TOO SLOW AND MAY
CAUSE PATIENT TO BE UNSTABLE

50 — 150 JUST RIGHT ! sHouLD NOT
CAUSE PATIENT TO BE UNSTABLE

ABOVE 150 ARE TOO FAST AND MAY
CAUSE PATIENT TO BE UNSTABLE




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

1. Heart rate LESS THAN 50 or GREATER THAN 150




HEART RATE CLASSIFICATIONS

Heart rates

that are:

Below 60

60 - 100

Above 100

CLASSIFIED AS:

BRADYCARDIA

NORMAL

TACHYCARDIA



ACLS TACHYCARDIA GUIDELINES

\)MI\‘\J\’&L | At
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ESTABLISH YOUR ROUTINE
ECG EVALUATION. .. ..

[ RATE

—> [ RHYTHM
[1] INTERVALS
[1 P:QRS RATIO



DETERMINE

REGULAR —

REGULARLY —
IRREGULAR

IRREGULARLY -
IRREGULAR

RHYTHM



DETERMINE RHYTHM

REGULARLY
IRREGULAR

TIRREGULARLY {ER o o B | N (N T




DETERMINE RHYTHM

REGULAR

REGULARLY
IRREGULAR

IRREGULARLY
IRREGULAR



ESTABLISH YOUR ROUTINE
ECG EVALUATION. .. ..

[ RATE

[ RHYTHM
—> [ INTERVALS

[1 P:QRS RATIO



NORMAL P-R INTERVAL

12 - .20 sec.
or

120 - 200 mSEC.

MUST BE
CONSISTENT

FROM BEAT
TO BEAT !!




P-R INTERVAL TOO SHORT. . .

LESS THAN 120 mSEC

THINK:

- ECTOPIC ATRIAL ACTIVITY
- PRE-EXCITATION (WPW)

- JUNCTIONAL ( nearly on top of QRS,
possibly inverted )



P-R INTERVAL TOO LONG
GREATER THAN 200 mSEC

THINK:

- HEART BLOCK



P- R INTERVAL INCONSISTENT
(VARIES FROM BEAT TO BEAT)

THINK:

- 2° TYPE 1 HEART BLOCK
(WENKEBACH )

- 3° HEART BLOCK
(COMPLETE HEART BLOCK )



QRS INTERVAL

LESS THAN

A2

OR

120 mSEC




QRS COMPLEX TOO WIDE
WIDER THAN 120 mSEC

THINK:

- BUNDLE BRANCH BLOCK

- VENTRICULAR COMPEX (ES)

- PACED RHYTHM

- L VENTRICULAR HYPERTROPHY

- HECTROLYTE IMBAL. (tK+ lcCa++)
- DELTA WAVE (PRE-EXCITATION)




THE J POINT

IS where the
QRS complex
ends and the

J POINT




THE J POINT SHOULD BE..

WITHIN
1 mm
ABOVE

OR
BELOW
the

ISOELECTRIC
LINE

or the P-Q JUNCTION.




THE ISOELECTRIC LINE

EKG from 13 y/o girl in ACCELERATED JUNCTIONAL RHYTHM.
note: upsloping T-P interval, and P buried in T waves.

V2 V5
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THE P-Q JUNCTION

. . . IS the POINT
where the P-R
SEGMENT ends

and the QRS
COMPLEX BEGINS.

Used for POINT
OF REFERENCE
for measurement of
the J-POINT and
the S-T SEGMENT -

— as per the A.H.A.,, A.C.C., and WANG, ASINGER, and
MARRIOTT, N.E.J.M. vol. 349:2128-2135 Nov. 27, 2003




THE ISOELECTRIC LINE
R-R
VNTERVAV_

| | | IS MEASURED BETWEEN] |
| T and P WAVE, or
U and P WAVE




THE S-T SEGMENT

J POINT




Q- T INTERVAL

- VARIES BASED
ON HEART RATE |
AND SEX




THE *QTc INTERVAL

*QTc = Q-T interval,
corrected for heart rate

HEART
RATE MALE FEMALE

150 0.25 0.28
125 0.26 0.29
100 0.31 0.34
93 0.32 0.35
83 0.34 0.37
71 0.37 0.40
60 0.40 0.44
90 0.44 0.48
43 0.47 0.51

Annals of Internal Medicine, 1988 109:905.



Determining the QTc

QT CORRECTION FORMULAS:

Bazett’s QTc=QT/V RR
Fredericia QTc=QT/(RR)1/3
Framingham QTc=QT+0.154(1-RR)
Rautaharju QTp=656/(1+HR/100)




DETERMINING Q-T INTERVAL LIMITS
THE "QUICK PEEK" METHOL
(== Relatively accurate method to quickly |dentify
patients with abnormal QT Intervals.

- Applies to patients with normal heart rates
(60-100) and narrow QRS ( QRSd <120ms )
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

OK TOO LONG
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

OK TOO LONG
DANGER!

N




Determining the QT / QTc
Method 1 — 12 Lead ECG Report:

Standard 12 Lead ECG

printout. ..

Heart Rate = 83
QT Interval = 357

QTc = 420

Rate 83 . Sinus rhy
,f’/// . Borderlii
PR 183

QRSD 88
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Determining the QTc

 iPhone

— https://itunes.apple.com/us/app/corrected-qgt-
interval-qtc/id1146177765?mt=8

e Android

— https://play.google.com/store/apps/details?id=co
m.medsam.qgtccalculator&hl=en



https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://itunes.apple.com/us/app/corrected-qt-interval-qtc/id1146177765?mt=8
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en
https://play.google.com/store/apps/details?id=com.medsam.qtccalculator&hl=en

iPhone Screenshots

Corrected QT Interval (QTc)

Daniel Juergens

$0.99

Carrier ¥ 12:52 AM

L

boats por
100 retizly

Correcied O (i) 523 milliseconds

Interval (QTc):

Abnormal QTc

3
6

MNO

9

POHS WEYZ

12:52 AM

Like the R-R interval, the QT interval is
dependent on the heart rate and may be
adjusted 1o improve the detection of
patients at increased risk of ventricular
arrhythmia. The standard clinical correction
is the Bazett's formula, which is used in this
app. For risk of sudden cardiac death,
"borderline QTc" in males is 431-450 ms,
and in females 451-470 ma. An "abnormal®
QTc in males is a QTc above 450 ms, and in
females, above 470 ms.

Releranoes: MILDa fenm wikipodis ong/wilkl)
QT _nterval {30.08. 7078}

The information contained within
this application is for informational
purposes only and does not
constitute medical or health advice.
You should not rely on the
information portrayed in this
application as an alternative to
medical advice from your doctor or
any other professional healthcare
provider.




Determining the QTc
Method 3, Use a Web-based App:

héart., Medscape

Calculators » Heart and Chest, Critlical Care

QT Interval Correction (EKG)

Input:

QT Results:
Interval

RR Interval 682

Heart |
Rate |

88 bpm v

QTl 375
Corrected

Our patient's QTc = 375 ms. E>

Decimal Precision: 0 v‘




QTc Values:

Too Short: < 390 ms

Normal
-Males: 390 - 450 ms
-Females: 390 - 460 ms

Borderline High

-Males: 450 - 500 ms
-Females: 460 - 500 ms

High (All Genders): 500 - 600 ms

SOURCE: “ACC/AHA/HRS Recommendations for Standardization and Interpretation of the ECG,

Part IV: The ST Segment, T and U Waves, and the QT Interval” Rautaharju et al 2009



http://circ.ahajournals.org/content/119/10/e241
http://circ.ahajournals.org/content/119/10/e241

22 y/o FEMALE Yok mite 53 bpm PEDIATRIC CARDIOLOGY ASSOCIATES
PR interval 110 ms
QRS duration B4 ms
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WHEN THE “QUICK PEEK” METHOD for QT INTERAL EVALUATION IS
APPLIED TO THE ABOVE ECG, WHAT IS THE RESULT?




Dysrhythmia Associated with Mortality,
Triggered by LQTS: Torsades de Pointes

| 0 | S e ] PR

e RERRTEE TR EEEEEE TN
i AR R e AT e

Torsades de Pointes (TdP) - HEMODYNAMICS:
* Decreased — to — NO Cardiac Output
e Often patient PULSELESS during episode
* Patients often report SYNCOPE when TdP self-terminates.
* May DETERIORATE into VENTRICULAR

FIBRILLATION and CARDIAC ARREST. (“Sudden Death”)




ECG Characteristics of TdP: The QRS
Pattern of Torsades de Pointes
resembles.....




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

1. Heart rate LESS THAN 50 or GREATER THAN 150
2. QT INTERVAL prolonged (usually not emergent but let Dr. know)




Etiology of Long QT Syndromes:

Congenital (14 known subtypes)
Genetic mutation results in abnormalities of cellular ion channels
Acquired
Drug Induced
Metabolic/electrolyte induced
Very low energy diets / anorexia
CNS & Autonomic nervous system disorders
Miscellaneous
Coronary Artery Disease

Mitral Valve Prolapse




PROLONGED Q- T INTERVAL

THINK:

- CHECK K+ AND MAG LEVELS
- POSSIBILITY OF TORSADES



PROLONGED Q- T INTERVAL

THINK:

- CHECK K+ AND MAG LEVELS
- POSSIBILITY OF TORSADES



QT Prolongation -- STAT Intervention:

&= Avoidance of Meds that are known to prolong the QT
Interval. Click here for current list from
CREDIBLEMEDS.ORG

Commonly used QT prolonging meds include:

-Amiodarone -Ritalin
-Procainamide -Pseudophedrine
-Levaquin -Haloperidol
-Erythromycin -Thorazine
-Norpace -Propulicid
-Tequin -Lofran

-Benadryl -libutilide and MANY more!



https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf
https://www.crediblemeds.org/pdftemp/pdf/CompositeList.pdf

PATIENT 1: NORMAL

PATIENT 2: Genetic susceptibility; sensitivity to QT prolonging drugs:

KANNANKERIL ET AL.

Patient 2

e

Same QT-prolonging drug

%f%/\



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2993258/pdf/zpg760.pdf

Occasionally
an extra wave
is noted after
each T wave.

It typically
resembles

“a secondary
T wave.”

U Waves

l

/]

T wave

U wave

When present on the ECG, this “extra” waveform is
referred toas a “ U Wave.”




U Waves . ..

e Common U wave Etiology:
— Hypomagnesemia*
— Hyperkalemia*
— Hypocalcemia*
— QT prolonging medications*
— Increased intracranial pressure*
— Hypothermia*
— Digitalis (usually shortens the QT Interval)

* These are also causes of QT interval prolongation.




Abnormal U Waves

INCLUDE the U Wave in the QT Interval
measurement when any one or more criteria are
present:

* U wave 100% (or more) the size of the T wave.

* U wave is INVERTED (opposite polarity of T
wave)

U wave merged with the T wave

EVIDENCE SOURCE:
ACC/AHA/HRS Recommendations for the Standardization and Interpretation of the
Electrocardiogram Part IV: The ST Segment, T and U Waves, and the QT Interval.



http://circ.ahajournals.org/content/119/10/e241#sec-18
http://circ.ahajournals.org/content/119/10/e241#sec-18
http://circ.ahajournals.org/content/119/10/e241#sec-18
http://circ.ahajournals.org/content/119/10/e241#sec-18

01/16/ 14:53:42 Baseline Intervals ~ 25mm/sec 0.5 mV/c:mf
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This ECG illustrates the degree of variation that can be noted
between different leads on the 12 Lead ECG. ALWAY measure
the QT Interval in the lead with the GREATEST value.




Medication induced LQTS with TdP and Cardiac Arrest - Case Study: 56 year old male

Fyears T Vo, ke 64 bpm | "Syncope of Unknown Etiology"

Male S casian ] inbery ' iR
oo | Mgt IR ik rehas o
i il ﬁm};ﬁ ﬁgfﬁﬂﬁ-wm_ 30 days prior to this visit, patient started taking Ritalin. Since
R : i i then he has reported multiple syncopal episodes. Notice the

- prominent U waves in Leads V1, V2 and V3.

Tochmaciun: 1

L | PRt | e S i f—'—n-_-l"'"l—ﬂ‘,.q

Jotiii | ! - AEEEL

B i




Medication induced LQTS with TdP and Cardiac Arrest - Case Study: 56 year old male

SIEMENS 001, Rest:Tachy 10:26:03 AM AXIOM Sensis XP VC03C
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Run of Torsades de Pointes occurred during Cardiac Catheterization. ..




Medication induced LQTS with TdP and Cardiac Arrest - Case Study: 56 year old male

SIEMENS AXIOM Sensis XP VC03C

A0 200 mmHg B

Torsades de Pointes self-terminates just before aborted Defibrillation




Medication induced LQTS with TdP and Cardiac Arrest - Case Study: 56 year old male

fifi years Vent. rate 64 bpm R . 2 : '

Male = Cuucasian PR intirval | 152 Ritalin was immediately discontinued.
VRS duration 16 i e

i b i A1 B Within 48 hours, U waves were gone.

Loc 3 Cpt:: 158 PLRET awe 51640 213

No more incidents of syncope reported.
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ESTABLISH YOUR ROUTINE
ECG EVALUATION. .. ..

[ RATE

[ RHYTHM

[i INTERVALS
—> [1 P:QRS RATIO



DETERMINE P : QRS RATIO




P:QRS RATIO
IF GREATER THAN 1:1

THINK:

- 2° HEART BLOCK
( TYPE 1 or 2)

- 3° HEART BLOCK

- ATRIAL FLUTTER
(SAW-TOOTHED "F" WAVES)



DIAGNOSING 2nd and 3rd DEGREE HEART BLOCK
MORE P-WAVES THAN QRS COMPLEXES PRESENT.

ARE THE P-R INTERVALS REGULAR
AND CONSISTENT ??

YES. Aﬁ

IT'S 2nd ARE THE R-R
TYPE II HB INTERVALS REGULAR ?
NO. YES.
IT'S 2nd IT'S 3rd DEGREE
TYPE I HB { COMPLETE )
{ Wenckebach ) HEART BLOCK.




LET'S TEST THE PROCEDURE . . .




ESTABLISH YOUR ROUTINE
ECG EVALUATION. .. ..

[ RATE

[ RHYTHM

[i INTERVALS
[i P:QRS RATIO






THIS RHYTHM IS: NORMAL SINUS RHYTHM

MAIN IDENTIFICATION CHARACTERISTIC(S: ~ PERFECTLY NORMAL IN
EVERY WAY!

RATE BETWEEN 60-100

RHYTHM REGULAR

PR INTERVAL— 120-200ms (.12-.20)

P: QRS RATIO— 1:1

QRS INTERVAL — NORMAL (LESS THAN 120 ms)

POTENTIAL PROBLEMS: NONE!




THIS RHYTHM I5:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
PR INTERVAL —
P: QRS RATIO —
QRS INTERVAL —




RATE LESS THAN 60
RHYTHM REGULAR

PR INTERVAL — NORMAL (120-200 ms )
P: QRS RATIO — 1:1

QRS INTERVAL — NORMAL (< 120 ms)

POTENTIAL PROBLEM (5):

- HYPOTENSION / SHOCK
- MAY HAVE OTHER SERIOUS PROBLEMS (SUCH AS ACUTE Mi)




SHOCK ASSESSMENT

SHOCK =

INADEQUTE TISSUE
PERFUSION

SECONDS

-STARTS THE INSTANT YOU SEE
PATIENT

- ENDS WHEN YOU REACH THE
PATIENT'S SIDE



ANXIOUS AWAKE
RESTLESS ALERT &
LETHARGIC ORIENTED
UNCONSCIOUS

PALE / ASHEN NORMAL HUE
CYANOTIC WARM
COOL DRY
DIAPHORETIC

TACHYPNEA NORMAL
WEAK / THREADY STRONG
TOO FAST or SLOW

. Y= A




THIS RHYTHM IS: SINUS BRADYCARDIA

WE MUST CONSIDER
UNDERLYING CAUSES:

INCREASED VAGAL TONE >

BLOCKED SA NODAL ARTERY ——
(INFERIOR WALL MI )

ELECTROLYTE IMBAL. (K+)} ——
HYPOTHERMIA >
ORGANOPHOSPHATE POISONING —

ATHLETIC METABOLISM =
(excellent health!)

AND TREAT THEM:

ATROPINE

CARDIAC CATH - PTCA/ STENT
THROMBOLYTICS

CORRECT ELECTROLYTES
WARM PATIENT

ATROPINE
COMPLIMENT PATIENT!




THIS RHYTHM I5:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
PR INTERVAL —
P: QRS RATIO ——
QRS INTERVAL —




THIS RHYTHM IS:  FIRST DEGREE HEART BLOCK

—J ﬂ/u—-ﬁ/\—h—]\w\—m-ﬂ/ujt

MAIN IDENTIFICATION CHARACTERISTIC(S):: P -R INTERVAL TOO LONG -
(GREATER THAN 200 mSEC. )

RATE NORMAL
RHYTHM REGULAR
P-R INTERVAL — > 200 mSEC.
P: QRS RATIO — 1:1

QRS INTERVAL — NORMAL




THIS RHYTHM IS:  FIRST DEGREE HEART BLOCK

Jm?ﬂ/u—w@\wk

MAIN IDENTIFICATION CHARACTERISTIC(S): P -R INTERVAL TOO LONG -
(GREATER THAN 200 mSEC. )

POTENTIAL PROBLEMS:

- HR MAY BE BRADYCARDIC (<60)
- MAY PROGRESS TO HIGHER GRADE HB ( 2°, 3°) with
SLOWER VENTRICULAR RATE




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —




WHEN YOU SEE "EXTRA P WAVES". . ..

DIAGMNOSING 2Znd and 3rd DEGREE HEART BLOCK
HMORE P-WAVES THAN QRS COMPLEXES PRESENT.

STEP 1 ARE THE P-R INTERVALS REGULAR |
AND CONSISTENT 77
EVALUATE P -R RELATIONSHIP

ﬁ‘?ﬁ_ . %ﬂﬂ.

IT's 2nd ARE THE R-R
TYPE II HB INTERVALS REGULAR ?
NO. YES,
IT'S 2nd IT'S 3rd DEGREE
TYPE 1 HB { COMPLETE )
{ Wenckebach ) HEART BLOCK,




WHEN YOU SEE "EXTRA P WAVES". . ..

DIAGNOSING 2nd and 3rd DEGREE HEART BLOCK
HMORE P-WAVES THAN QRS COMPLEXES PRESENT.

STEP 1 ARE THE P-R INTERVALS REGULAR |
AND CONSISTENT 77
EVALUATE P -R RELATIONSHIP

YES. | ': MO.

IT'S 2nd ARE THE R-R
TYPE II HE INTERVALS REGULAR #
NO. YES.
EVALUATE R - R INTERVALS T i
TYPE 1 HE { COMPLETE )
{ Wenckebach ) HEART BLOCK.




WHEN YOU SEE "EXTRA P WAVES". . ..

DIAGNOSING 2nd and 3rd DEGREE HEART BLOCK
HMORE P-WAVES THAN QRS COMPLEXES PRESENT.

STEP 1 ARE THE P-R INTERVALS REGULAR |
AND CONSISTENT 77
EVALUATE P -R RELATIONSHIP .

YES, | &

NO.|
IT'5 2Znd ARE THE R-R
TYPE II HE INTERVALS REGULAR 7

STEP 2

EVALUATE R - R INTERVALS

MNO.

YES,

IT'S 2nd IT'S 3rd DEGREE
TYPE 1 HB { COMPLETE )
{ Wenckebach ) HEART BLOCK,




THIS RHYTHM IS: 2nd® TYPE | HB (Wenckebach)

i e

MAIN IDENTIFICATION CHARACTERISTIC(S):: P -R INTERVAL GETS
PROGRESSIVELY LONGER UNTIL IT DROPS A QRS — THEN CYCLE REPEATS

RATE NORMAL or BRADYCARDIC
RHYTHM REGULARLY IRREGULAR

P-R INTERVAL — VARIES (reqularly irreqular)
P: QRS RATIO —— VAIRES (usually 1:1 and 2:1)
ORS INTERVAL — NORMAL




THIS RHYTHM IS: 2nd® TYPE | HB (Wenckebach)

e

MAIN IDENTIFICATION CHARACTERISTIC(S}: P -R INTERVAL GETS
PROGRESSIVELY LONGER UNTIL IT DROPS A QRS — THEN CYCLE REPEATS

POTENTIAL PROBLEMS:

- HR MAY BE BRADYCARDIC (<60)

- MAY PROGRESS T0 HIGHER GRADE HB ( 2° typell, 3°)
with SLOWER VENTRICULAR RATE

- PT MAY BE SYMPTOMATIC (SHOCK) FROM

& CARDIAC OUTPUT




THIS RHYTHM I5:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
PR INTERVAL —
P: QRS RATIO ——
QRS INTERVAL —




WHEN YOU SEE "EXTRA P WAVES". . ..

DIAGMNOSING 2Znd and 3rd DEGREE HEART BLOCK
HMORE P-WAVES THAN QRS COMPLEXES PRESENT.

STEP 1 ARE THE P-R INTERVALS REGULAR
AND CONSISTENT 27 |
EVALUATE P-R RELATIONSHIP

= %Hﬂ.

IT'S 2nd ARE THE R-R
TYPE II HB INTERVALS REGULAR 7
NO. YES,
IT'S 2nd IT'S 3rd DEGREE
TYPE I HE { COMPLETE )
{ Wenckebach ) | HEART BLOCK,




WHEN YOU SEE "EXTRA P WAVES". . ..

DIAGMNOSING 2Znd and 3rd DEGREE HEART BLOCK
HMORE P-WAVES THAN QRS COMPLEXES PRESENT.

STEP 1 A ]
EVALUATE P -R RELATIONSHIP - : . %Hﬂ.

IT'S 2nd ‘ ARE THE R-R

TYPE II HB INTERVALS REGULAR 7
NO. YES,
IT'S 2nd IT'S 3rd DEGREE
TYPE I HE { COMPLETE )
{ Wenckebach ) | HEART BLOCK,




THIS RHYTHM IS:  2nd® TYPE Il HEART BLOCK

MAIN IDENTIFICATION CHARACTERISTIC(S}:  MORE THAN ONE P WAVE FOR
EACH QRS - BUT EVERY QRS HAS A NORMAL, CONSISTENT P -R INTERVAL

RATE USUALLY BRADYCARDIC

RHYTHM USUALLY REGULAR (can be irregular)
PR INTERVAL — NORMAL and CONSISTENT

P: QRS RATIO — =2 2:1

QRS INTERVAL — NORMAL




THIS RHYTHM IS:  2nd® TYPE Il HEART BLOCK

MAIN IDENTIFICATION CHARACTERISTIC(S}:  MORE THAN ONE P WAVE FOR
EACH QRS - BUT EVERY QRS HAS A NORMAL, CONSISTENT P -R INTERVAL

POTENTIAL PROBLEMS:

= PT MAY BE SYMPTOMATIC (SHOCK) FROM .l CARDIAC
OUTPUT

= BLOCKAGE MAY ADVANCE TO VENTRICULAR STANDSTILL
(ADAMS - STOKES SYNDROME ) AND CARDIAC ARREST

= MAY PROGRESS TO COMPLETE (3rd ® ) HEART BLOCK




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

1. Heart rate LESS THAN 50 or GREATER THAN 150
2. QT INTERVAL prolonged (usually not emergent but let Dr. know)
3. 2" degree type Il or 39 degree HEART BLOCK




THIS RHYTHM IS:  2nd® TYPE Il HEART BLOCK

MAIN IDENTIFICATION CHARACTERISTIC(S}:  MORE THAN ONE P WAVE FOR
EACH QRS - BUT EVERY QRS HAS A NORMAL, CONSISTENT P -R INTERVAL

ADAMS - STOKES SYNDROME is essentially
spontaneous CARDIAC ARREST --
characterized by episodes of ASYSTOLE,
VENTRICULAR STANDSTILL and V-FIB. In
this regard, 2nd ©® TYPE Il HB can be more
dangerous than 3rd © HB (at least 3rd ©
Heart Block has an ESCAPE RHYTHM )




CASE HISTORY:

72 y/o male with history of SYNCOPE OF UNKOWN

ORIGIN. While undergoing Cardiac Catherization
( Left Heart Cath ), pt went from NSR rate 76 - 80 to

which quickly deteriorated
into
TX: CPR, Atropine, Transvenous Pacemaker, followed
by Permanent Pacemaker Implanation. Patient

experienced full recovery, was discharged.




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-H INTERVAL —
P: QRS RATIO —
QRS INTERVAL —

DIAGNOSING 2nd and 3rd DEGREE HEART BLOCK

MORE P-WAVES THAN QRS COMPLEXES PRESENT.

ARE THE P-R INTERVALS REGULAR
AND CONSISTENT ??

-—"'"’-L\

[YES. NO.]|
IT'S 2nd ARE THE R-R
TYPE II HB INTERVALS REGULAR ?
NO. YES.
IT'S 2nd IT'S 3rd DEGREE
TYPE I HB ( COMPLETE )
( Wenckebach ) HEART BLOCK.




DIAGNOSING 2nd and 3rd DEGREE HEART BLOCK
MORE P-WAVES THAN QRS COMPLEXES PRESENT.

ARE THE P-R INTERVALS REGULAR
AND CONSISTENT ??

YES. Aﬁ

IT'S 2nd ARE THE R-R
TYPE II HB INTERVALS REGULAR ?
NO. YES.
IT'S 2nd IT'S 3rd DEGREE
TYPE I HB { COMPLETE )
{ Wenckebach ) HEART BLOCK.




THIS RHYTHM IS: _3rd® HB € JUNCTIONAL ESCAPE

E | = '! IEEEREiaaE I

MAIN IDENTIFICATION CHARACTERISTIC(S: P-R INTERVAL INCOSISTENT,

P-P INTERVALS REGULAR, R-R INTERVALS REGULAR -- NO
RELATIONSHIP BETWEEN P WAVES AND QRS COMPLEXES.

RATE USUALLY BRADYCARDIC (40 -60 JUNCTIONAL RATE)
RHYTHM REGULAR

P-R INTERVAL — INCONSISTENT (irreqularly irregular)

P: QRS RATIO —— VARIES - USUALLY > 2:1

ORS INTERVAL — NORMAL ( <120 ms) UNLESS PT HAS BUNDLE BRANCH BLO CK




TH|S HH\'THM IS | !n:l":I HB | Jllll['I'IUIIlL ESCAPE

MAIN IDENTIFICATION CHARACTERISTIC(S: P-R INTERVAL INCOSISTENT,
P-P INTERVALS REGULAR, R-R INTERVALS REGULAR - NO
RELATIONSHIP BETWEEN P WAVES AND QRS COMPLEXES.

POTENTIAL PROBLEMS:

-HYPOTENSION and SHOCK due to . HEART RATE
and J. CARDIAC OUTPUT




FAILURE AT AV NODE LEVEL

ESCAPE RHYTHM ORIGINATES JUST LEFT ANTERIOR
BELOW BUNDLE BRANCH

A-V NODE

RIGHT BUNDLE
BRAN ‘

ANTERIOR VIEW




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —




WHEN YOU SEE " EXTRA P WAVES". . ..

= .

DIAGNOSING 2nd and 3rd DEGREE HEART BLOCK
HMORE P-WAVES THAN QRS COMPLEXES PRESENT.

STEP 1 ARE THE P-R INTERVALS REGULAR |
AND CONSISTENT 77
EVALUATE P -R RELATIONSHIP

YES. | ': MO,

IT'S 2nd ARE THE R-R
TYPE II HE INTERVALS REGULAR #
NO. YES.
EVALUATE R - R INTERVALS T e
TYPE I HB { COMPLETE )
{ Wenckebach ) HEART BLOCK.




THIS RHYTHM IS: 3rd® HB t IDIOVENTRICULAR ESCAPE

MAIN IDENTIFICATION CHARACTERISTIC(S): P- R INTERVALS INCONSISTENT
P-P INTERVALS REGULAR, R- R INTERVALS REGULAR. NO
RELATIONSHIP BETWEEN P WAVES AND QRS COMPLEXES. QRS
COMPLEXES are WIDER THAN 120ms, AND OF S5LOW VENTRICULAR
RATE (usually < 40)

RATE USUALLY BRADYCARDIC ( < 40 VENTRICULAR RATE)
RHYTHM REGULAR

P-R INTERVAL — INCONSISTENT (irregularly irregular)

P: QRS RATIO —— VARIES - USUALLY > 2:1

QRS INTERVAL — WIDER THAN 120 ms




THIS RHYTHM IS: 3rd® HB ¢ II]IU'JEIITHIE[ILAH ESCAPE

MAIN IDENTIFICATION CHARACTERISTIC(S: P- R INTERVALS INCONSISTENT

P-P INTERVALS REGULAR, R- R INTERVALS REGULAR. NO
RELATIONSHIP BETWEEN P WAVES AND QRS COMPLEXES. QRS
COMPLEXES are WIDER THAN 120ms, AND RATE (usually < 40)

POTENTIAL PROBLEMS :

HYPOTENSION and SHOCK due to | HEART RATE and
J, CARDIAC OUTPUT




DAMAGE TO BUNDLE BRANCHES LEFT ANTERIOR
BUNDLE BRANCH

RIGHT BUNDLE

RESULTS
IN ESCAPE

RHYTHM
GENERATED R RVNEPAY
BELOW DAMAGE ' ANTERIOR VIEW
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SINUS ARREST.

Causes: SA Nodal disease, Increased vagal tone,
SA Node ischemia / Ml

Hemodynamic Concerns: Patient may experience syncope,
cardiac arrest

Treatment: Atropine, CPR, Pacemaker




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

. Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

YN




i




AHA ACLS 2010 STANDARDS

- SYMPTOMATIC BRADYGARDIAS
- HEART BLOCKS with SLOW
VENTRICULAR RATES
( patient symptomatic )

<= The

v' ABCS
v’ GENERAL SUPPORTIVE CARE
v/ BRADYCARDIA ALGORITHM




AHA ACLS 2010 STANDARDS

SYMPTOMATIC BRADYGARDIA
* ABC's + GENERAL SUPPORTIVE CARE

* ATROPINE 0.0 my. ¥

- MAY REPEAT 0.5 mg. DOSES I|IF NEEDED
- MAXIMUM 3.0 mg.

* TRANSCUTANEOUS PAGEMAKER

- PREFERRED PRIMARY Tx FOR
HIGH GRADE A-V BLOCK




AHA ACLS 2010 STANDARDS

SYMPTOMATIC BRADYGARDIA

- DOPAMINE otL

2-10 mcg/ kg./ min. INFUSION RATE
IF PACING NOT AVAILABLE or EFFECTIVE

 EPINEPHRINE otL

2-10 mcg/ min INFUSION RATE
IF PACING NOT AVAILABLE or EFFECTIVE

- TRANSVENOUS PAGEMAKER




THIS RHYTHM IS: WANDERING ATRIAL PACEMAKER

HE PR R e i oA HE SR WL

MAIN IDENTIFICATION CHARACTERISTIC(S): P WAVES ARE OF DIFFERENT
SIZES, DEFLECTIONS, and P -R INTERVALS SLIGHTLY VARY

RATE NORMAL

RHYTHM NORMAL

PR INTERVAL — SLIGHT VARIATION

P: QRS RATIO — 1:1

QRS INTERVAL — NORMAL (unless BBB)




THIS RHYTHM IS: WANDERING ATRIAL PACEMAKER
N R N S aae L IR

MAIN IDENTIFICATION CHARACTERISTIC(S): P WAVES ARE OF DIFFERENT
SIZES, DEFLECTIONS, and P -R INTERVALS SLIGHTLY VARY

POTENTIAL PROBLEM(S) :

= USUALLY NONE.

= THIS RHYTHM IS SEEN MOST FREQUENTLY IN HEALTHY
YOUNG CHILDREN




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




THIS RHYTHM IS:  ATRIAL FIBRILLATION
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MAIN IDENTIFICATION CHARACTERISTIC(S): IRREGULARLY IRREGULAR
R-R INTERVALS, NO DISCERNABLE P WAVES, FIBRILLATORY BASE-LINE.

RATE BRADY, NORMAL, or TACHY
RHYTHM IRREGULARLY IRREGULAR
PR INTERVAL — NOT DISCERNABLE

P: QRS RATIO —— NOT DISCERNABLE
QRS INTERVAL — NORMAL, (unless BBB present )




THIS RHYTHM IS:  ATRIAL FIBRILLATION

B e e

ey

MAIN IDENTIFICATION CHARACTERISTIC(S): IRREGULARLY IRREGULAR
R-R INTERVALS, NO DISCERNABLE P WAVES, FIBRILLATORY BASE-LINE.

POTENTIAL PROBLEMS :

= VENTRICULAR RATE CAN BECOME TOO SLOW or TOO FAST
= WITHOUT THE "ATRIAL KICK," CARDIAC OUTPUT DROPS 10-20%

= THROMBUS FORMATION MAY OCCUR IN THE LEFT ATRIAL APPENDAGE,
PUTTING PATIENT AT HIGH RISK FOR CVA




THIS RHYTHM IS:  ATRIAL FIBRILLATION

ey

i
| Rt e B REeRqieis |

MAIN IDENTIFICATION CHARACTERISTIC(S): IRREGULARLY IRREGULAR
R-R INTERVALS, NO DISCERNABLE P WAVES, FIBRILLATORY BASE-LINE.

TREATMENT / INTERVENTIONS :

- NEED FOR EMERGENCY INTERVENTION FOR A-FIB IS BASED ON
PATIENT'S VENTRICULAR RATE:

&~ T00 SLOW - SYMPTOMATIC BRADYCARDIA ALGORITHM
= 100 FAST - TACHYCARDIA ALGORITHM




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

. Heart rate LESS THAN 50 or GREATER THAN 150
QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK
SINUS ARREST with periods of ASYSTOLE
NEW ONSET of any DYSRHYTHMIA

L




LEFT ATRIUM

ANTERIOR VIEW

LEFT ATRIAL
APPENDAGE

SITE OF THROMBUS
RIGHT SUPERIOR FORMATION
PULMONARY VEIN

LEFT SUPERIOR
PULMONARY VEIN

LEFT INFERIOR
PULMONARY VEIN
( hidden )

L

RIGHT INFERIOR
PULMONARY VEIN



LEFT ATRIUM

LAO VIEW LEFT ATRIAL

APPENDAGE
SITE OF THROMBUS
FORMATION

N

RIGHT SUPERIOR
PULMONARY VEIN

LEFT SUPERIOR
PULMONARY VEIN

RIGHT INFERIOR
PULMONARY VEIN

( hidden )

LEFT INFERIOR
PULMONARY VEIN



THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




THIS RHYTHM IS:  ATRIAL FLUTTER

i
¥
¥

MAIN IDENTIFICATION CHARACTERISTIC(S): RAPID RATE " SAW - TOOTHED "
FLUTTER WAVES (F -WAVES)

RATE ATRIAL:200-300, VENT: BRADY, NORMAL or TACHY
RHYTHM REGULAR or IRREGULAR

PR INTERVAL — USUALLY NORMAL, CONSISTENT

P: QRS RATIO —— VARIES (usually 3:1, 4:1,0r 5:1)

QRS INTERVAL — NORMAL (unless BBB present )




TH|5 HHYTHM |5 ATRIAL FLUTTER
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MAIN IDENTIFICATION CHARACTERISTIC(S): RAPID RATE " SAW -TOOTHED "
FLUTTER WAVES (F -WAVES)

POTENTIAL PROBLEM(S) :

= VENTRICULAR RATE CAN BE TOO RAPID or TOO SLOW

= A-FLUTTER OFTEN IS INTERMITTENT WITH A-FIB -
A-FIB PRECAUTIONS APPLY (THROMBUS RISKS )

TREATMENT / INTERVENTIONS :

&~ T00 SLOW - SYMPTOMATIC BRADYCARDIA ALGORITHM
& 100 FAST - TACHYCARDIA ALGORITHM
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“a]'r':l " " Vent. rate 85 BPM **UNEDITED COFY: REPORT IS COMPUTER GENERATED ONLY, WITHOUT PHYSICIAN
e PR interval *oms INTERPRETATION" :

Room: VAM %%‘El_ﬂl{:mmn J--Il.fflgg E: Atrinl fibrillation

Loc3 Option: 23 P_R—T axes * 58 46 Voltage criteria for left ventricular hypertrophy

Abnormal ECG
When compared with ECG of 19-NOV-2006 07:30,

- e Mo significant change was found

Referred hy
LOOKS LIKE A - FLUTTER

TR ey

LOOKS LIKE A - FIB '

]
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Va

—

LOOKS LIKE A - FLUTTER
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25mmiE I0mm'mY  40Hz 0050 1281235 (I 2
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44 y/o FEMALE "ATRIAL FIB - FLUTTER"
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55 y/o Male c/o “palpitations,”
No previous cardiac history



APR-2004 ST. JOSEPH’S HOSPITAL

33 yr : ) | Vent. rate 178 BEM | =UNEDITED COPY — REPORT IS5 COMPUTER GENERATED ONLY, WITHOUT
Male Caucasian PR interval ¥ ms PRETATION

8}?.!%%':';“"”" 264l 422 m'; Adtrial fibrillation with rapid ventricular response |
Loc:3 Option:23 P-R-T axes ® _|0 A6 Wi IJT'EmEl ure Veniricu EI}' Or abDEerrantly 'l:.‘D‘_Il L_HF cld Complexes
Nonspecific ST abnormality . probably digitalis effect
Abnormal ECG
) When compared with ECG of 30-JUL-1998 15:14,
Technician: Adtrial fibrillation has replaced Sinus rhythm
Vent. rate has increased BY 109 BPM ...
Referred hy: Confirmed By: UNEDITED [pR.
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AHA ACLS 2010 STANDARDS

ATRIAL FIBRILLATION
CRITICAL CONSIDERATION . . . .

COULD PATIENT HAVE BEEN
IN A-FIB FOR AT LEAST

48 HOURS ? V] YES
IS PATIENT ON |
ANTICOAGULANTS ? ZI NO

(& THEN RULE OUT EMBOLI IN ATRIUM
WITH EITHER A STAT ECHO or T.E.E.

BEFORE CONVERTING TO SINUS
RHYTHM !




AHA ACLS 2015

ATRIAL FIBRILLATION
CRITICAL CONSIDERATION . . . .

COULD PATIENT HAVE BEEN
IN A-FIB FOR AT LEAST

48 HOURS ? —————= - M YES

IS PATIENT ON
ANTICOAGULANTS ? |Zl NO

(&= THEN RULE OUT EMBOLI IN ATRIUM
WITH EITHER A STAT ECHO or T.E.E.

BEFORE CONVERTING TO SINUS
RHYTHM !




AHA ACLS 2015

SUT -UNSTABLE PATIENT (narrow ars)
ABGCsS + GENERAL SUPPORTINE CARE

( OXYGEN, ECG/VS/SAO2 MONITORING, IV ACCESS )

IMMEDIATE SYNCHRONIZED CARDIOVERSION

" CONSIDER SEDATION
ADENOSINE - IF IT DOES NOT DELAY CARDIOVERSION !

= SYNCHRONIZED CARDIOVERSION

REGULAR RHYTHM: IRREGULAR RHYTHM:
50-100] biphasic 100 - 200  biphasic




AHA ACLS

SUT - STABLE PATIENT (narrow ars)
ABGS + GENERAL SUPPORTIVE CARE

REGULAR RHYTHM IRREGULAR RHYTHM

= VAGAL MANEUVERS POSSIBLE ATRIAL FIB or
= ADENOSINE 6 mg/12mg MULTIFOCAL ATRIAL TACH

= BETA BLOCKERS

= CALCIUM CHANNEL BLOCKER

®= TREAT UNDERLYING CAUSE (THE Hs and Ts)
= "EXPERT CONSULTATION "




AHA ACLS ] [

SVT- STABLE PATIENT "
ABCs + GENERAL SUPPORTIVE CARE

REGULAR RHYTHM IRREGULAR RHYTHM

= VAGAL MANEUVERS POSSIBLE ATRIAL FIB or
= ADENOSINE 6 mg/12 mg MULTIFOCAL ATRIAL TACH

= BETA BLOCKERS

= CALCIUM CHANNEL BLOCKER

= TREAT UNDERLYING CAUSE (THE Hs and Ts)
= "EXPERT CONSULTATION "







1. JOSEPH'S HOSPITAL-
484 O Vent. rite 180 BPM WIDE QRS TACHYCARDIA - POSSIBLE VT
o e PR '”TJ‘"""'I ©ooomy Right bundie branch block PATTERN
QRS duration 145 ms A biioermisl BECG
Room:OF QT/QTe 284749 Mk g
Low:§ Option: 16 P-R-T axes 2T

Do NOT be mislead by the COMPUTER's
MISINTERPRETATION of the ECG !!

Referred by _Confirmed By:

Med: Unknowi
|

25mim/s 10mm/mV 40Hz s

-NOTE IRREGULARITY OF RHYTHM - (SUGGESTIVE of A-FIB)
-WIDE QRS - Consider Bypass Tract (W-P-W)
-DELTA WAVES ? (may or may not be visible).




CHARACTERISTICS of W-P-W with Afib & RVR:
- WIDE COMPLEX TACHYCARDIA
- IRREGULARLY IRREGULAR R - R INTERVALS !!

NOTE:

Delta Waves
may not be
discernable !

L




Wolff-Parkinson-White + A-fib




Wolff-Parkinson-White + A-fib




NO AV NODAL BLOCKERS

FOR WIDE COMPLEN
TACHYCARDIAS THAT COULD
BE ATRIAL HBRILLATION with
Fre-Excitation [ W-P-W]




Atrial Fibrillation with Wolff-Parkinson White

SA NODE
{not working!)

FIBROUS SKELETON
of the HEART

AV NODE




Atrial Fibrillation with Wolff-Parkinson White
with AV NODAL BLOCKING AGENTS

SA NODE

{not working!)

e.g: Adenosine,
Ca** Blockers

FIBROUS SKELETON
of the HEART

il BYPASS TRACT
. N

AV NODE
(NO CONDUCTION)

=
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AHA ACLS 2015 with ADDED CONSIDERATIONS for WPW with A-FIB and RVR

WIDE COMPLEX TACHYCARDIA  (oRrs >120ms)

[MONOPHASIC ]

m PULSE - UNSTABLE

GO TO
V-FIB
ALGORITHM!

® |MMEDIATE SYNC.
CARDIOVERSION:
-120 j biphasic
- consider sedation

® INCREASE joules
= MEDS:
-PROCAINAMIDE

A ODRNONE ™

PULSE - STABLE

" 02, V-0, EKG
= MEDS:

- PROCAINAMIDE
(20-50mg/min)

- ILBUTILIDE




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




MAIN IDENTIFICATION CHARACTERISTIC(S:  SINUS RHYTHM, RATE HIGHER
THAN 100. (ACLS guidelines: heart rate 100 - 150 )

RATE 100-150 ( can be > 150}

RHYTHM REGULAR

P-R INTERVAL — NORMAL (120-200 ms )}

P: QRS RATIO — 1:1

QRS INTERVAL — NORMAL (<120 ms ), (unless Bundle Branch Block present }




THIS RHYTHM IS:  SINUS TACHYCARDIA

MAIN IDENTIFICATION CHARACTERISTIC(S:  SINUS RHYTHM, RATE HIGHER
THAN 100. (ACLS guidelines: heart rate 100 - 150 )

POTENTIAL PROBLEMS :

= Usually none, unless pt. has severe underlying disease,
such as a LOW EF ( <40%).

= [N MOST CASES, the patient's UNDERLYING PROBLEM
is the key issue. ...




MAIN IDENTIFICATION CHARACTERISTIC(S:  SINUS RHYTHM, RATE HIGHER
THAN 100. (ACLS guidelines: heart rate 100 - 150 )

TREATMENT / INTERVENTIONS :

&~  IN MOST CASES, YOU TREAT THE
UNDERLYING CAUSE!




THIS RHYTHM IS:  SINUS TACHYCARDIA

WE MUST CONSIDER
UNDERLYING CAUSES : AND TREAT THEM:

ANXIETY / FEAR > CALM PATIENT

HYPOVOLEMIA
DEHYDRATION > FLUIDS

BLOOD LOSS > STOP BLEEDING
MEDICATION EFFECTS > CONSIDER MEDICAL Tx
OTHER ILLNESS > IDENTIFY & Tx DISORDER




ACLS TACHYCARDIA GUIDELINES

150

SINUS
TACH

100




RHTHYM CLUES .
U

St 3 0 N R B R BB BRI EE
SUPRAVENTRICULAR TACHYCARDIA

SVT is usually PAROXSYMAL --ie: has a
SUDDEN ONSET.

SINUS TACHYCARDIA usually has a "ramp -up "

and "ramp -down " period - a gradual change
in HEART RATE.




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
PR INTERVAL —
P: QRS RATIO —
QRS INTERVAL —




THIS RHYTHM 1S: SUPRAVENTRICULAR TACHYCARDIA (SVT)
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MAIN IDENTIFICATION CHARACTERISTIC(S): HEART RATE TOO FAST, USUALLY
>150. P WAVES MAY BE "BURIED" IN THE PRECEDING T WAVES. Pt USUALLY
(/O "SUDDEN ONSET of HEART RACING,” or "PALPITATIONS."

RATE TACHYCARDIC (usually > 150)

RHYTHM REGULAR

P-R INTERVAL — NORMAL or ABNORMAL. MAY BE IMPOSSIBLE TO SEE DUE
P: QRS RATIO — 1:1 TO P WAVE BURIED IN T WAVES

QRS INTERVAL — NORMAL




THIS RHYTHM [IS: SUPRAVENTRICULAR TACHYCARDIA (S\’T)

MAIN IDENTIFICATION CHARACTERISTIC(S): HEART RATE TOO FAST, USUALLY
>150. P WAVES MAY BE "BURIED" IN THE PRECEDING T WAVES. Pt USUALLY
(/O "SUDDEN ONSET of HEART RACING,” or "PALPITATIONS."

POTENTIAL PROBLEMS :

= HEART MAY BE BEATING TOO FAST TO ALLOW ADEQUATE TIME FOR
VENTRICULAR FILLING, RESULTING IN J, CARDIAC OUTPUT AND
POSSIBLE HYPOTENSION AND SHOCK.

= MYOCARDIAL ISCHEMIA (and therefore CHEST PAIN ) IN PATIENTS WITH
SIGNIFICANT UNDERLYING HEART DISEASE.
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MAIN IDENTIFICATION CHARACTERISTIC(S): HEART RATE TOO FAST, USUALLY

>150. P WAVES MAY BE "BURIED" IN THE PRECEDING T WAVES. Pt USUALLY
(/O "SUDDEN ONSET of HEART RACING,” or "PALPITATIONS."

TREATMENT / INTERVENTIONS :

o= BASED ON WHETHER PATIENT IS
STABLE or UNSIABLE . ..




AHA ACLS 2010 STANDARDS

SUT -UNSTABLE PATIENT (narrow ars)
ABCSs + GENERAL SUPPORTINE CARE

( OXYGEN, ECG/VS/SAO2 MONITORING, IV ACCESS )

IMMEDIATE SYNCHRONIZED CARDIOVERSION

® CONSIDER SEDATION
ADENOSINE - IF IT DOES NOT DELAY CARDIOVERSION !

= SYNCHRONIZED CARDIOVERSION
REGULAR RHYTHM: IRREGULAR RHYTHM:
90 - 100 j biphasic 100 - 200 j biphasic
------- monophasic = 200 j ---------




AHA ACLS 2010 STANDARDS

SUT - STABLE PATIENT (narrow aRs)
ABGS + GENERAL SUPPORTINE CARE

REGULAR RHYTHM IRREGULAR RHYTHM

= VAGAL MANEUVERS POSSIBLE ATRIAL FIB or
= ADENOSINE 6 mg/12 mg MULTIFOCAL ATRIAL TACH

= BETA BLOCKERS

= CALCIUM CHANNEL BLOCKER

®= TREAT UNDERLYING CAUSE (THE Hs and Ts)
= "EXPERT CONSULTATION "




THIS RHYTHM IS: JUNCTIONAL RHYTHM

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




THIS RHYTHM IS: JUNCTIONAL RHYTHM
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MAIN IDENTIFICATION CHARACTERISTIC(S): P WAVES ABSENT, or LOCATED
JUST AFTER QRS (in S-Tseg) or JUST BEFORE QRS (short P-R). WHEN P wave
seen, it is INVERTED (upside-down ).

RATE 40 -60

RHYTHM REGULAR

P-R INTERVAL — ABSENT or SHORT
P: QRS RATIO — 1:1

QRS INTERVAL — NORMAL

- HR USUALLY 40-60




THIS RHYTHM IS: JUNCTIONAL RHYTHM
o

MAIN IDENTIFICATION CHARACTERISTIC(S):4 P WAVES ABSENT, or LOCATED
JUST AFTER QRS (in S-Tseg) gr JUST BEFORE QRS (short PR )}, WHEN P wave
seen, it is INVERTED (upside-down ).
- HR USUALLY 40 -60




THIS RHYTHM IS: JUNCTIONAL RHYTHM
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MAIN IDENTIFICATION CHARACTERISTIC(S): P WAVES ABSENT, or LOCATED
JUST AFTER QRS (in S-Tseqg) or JUST BEFORE QRS (short P-R). WHEN P wave
seen, it is INVERTED (upside-down ).

POTENTIAL PROBLEM(S): - HR USUALLY 40-60
- HR can be TOO FAST or TOO SLOW!! (J CARDIAC OUTPUT )

- COULD BE INDICATOR OF MORE SERIOUS UNDERLYING
CONDITIONS: < M.L.
* ELECTRICAL SYSTEM DISTURBANCES




THIS RHYTHM IS: JUNCTIONAL RHYTHM
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MAIN IDENTIFICATION CHARACTERISTIC(S): P WAVES ABSENT, or LOCATED
JUST AFTER QRS (in S-Tseg) or JUST BEFORE QRS (short P-R). WHEN P wave
seen, it is INVERTED (upside-down ).
- HR USUALLY 40-60
TREATMENT / INTERVENTION:

- CORRECT HEART RATE, if pt. symptomatic and HR too SLOW or
FAST. (atropine, pacemaker - cardioversion, etc)

- FURTHER DIAGNOSTIC STUDIES to determine
why SINUS NODE not working !!!




M IS: JUNCTIONAL RHYTHM

THIS RHYT
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HEART RATE TOO FAST .. ..

WE MUST CONSIDER
UNDERLYING CAUSES: AND TREAT THEM:

- AV NODAL RE-ENTRANT - "CHEMICAL® CARDIOVERSION
TACHYCARDIA ( AVNRT ) - SYNCHRONIZED CARDIOVERSION

( Pt.has DUAL AV NODES ) - ABLATION of "SLOW PATHWAY"

-WPW ORTHODROMIC TACHYCARDIA  (AVNRT) or ACCESSORY BYPASS
TRACT (WPW) in EP LAB




ECTOPY

- ATRIAL
- JUNCTIONAL
- VENTRICULAR




1. PREMATURE

THE ECTOPIC BEAT COMES BEFORE THE NEXT
REGULARLY EXPECTED BEAT (IT's EARLY!)

oA

2. END-DIASTOLIC, ESCAPE, or COMPENSATORY

THE ECTOPIC BEAT COMES AFTER A REGULAR BEAT
FAILS TO HAPPEN. END-DIASTOLIC BEATS MAY BE
LIFE-SAVING \g




1. PREMATURE

- HYPOXIA

- IRRITABILITY

- CHANGES IS SYMPATHETIC / PARASYMPATHETIC TONE

- DAMAGE TO MYOCARDIUM CAUSING CHANGES IN
AUTOMATICITY (such as from MI/NECROSIS, etc.).

- MEDICATIONS / SUBSTANCES

- ELECTROLYTES

2. END-DIASTOLIC, ESCAPE, or COMPENSATORY
/- FAILUARE OF SA NODE

\\ - FAILURE OF AV NODE

WHEN THESE FAIL TO PRODUCE OR PROPOGATE AN

> IMPULSE, ESCAPE FOCI MAY TAKE OVER PACING THE
HEART BY PRODUCING END-DIASTOLIC BEATS




1. PREMATURE BEATS— (IBAID |

&

2. END-DIASTOLIC or ESCAPE BEATS — (- [ (]| |

&




Premature




THIS RHYTHM IS:  NSR with PAC

MAIN IDENTIFICATION CHARACTERISTIC(S: PREMATURE COMPLEX,
NORMAL QRS; P-WAVE DIFFERENT THAN OTHERS; P-R INTERVAL

FREQUENTLY LONGER or SHORTER THAN NORMAL; NO COMPENSATORY PAUSE

RATE NORMAL

RHYTHM IRREGULAR

P-R INTERVAL — NORMAL (except PAC may be LONGER or SHORTER )
P: QRS RATIO — 1:1

QRS INTERVAL — NORMAL (unless BBB present )




THlS RHYTHM |5 HSR Wltl'l JUHI'.T IONAI. ESCAPE BEAT

MAIN IDENTIFICATION CHﬁHﬁCTEHIS'I'I[[S}' BEAT II[[IHS LﬁTEH THAN
NEXT EXPECTED BEAT; QRS IS NORMAL; P WAVE ABSENT or JUST IN FRONT
OF or JUST AFTER QRS and is USUALLY INVERTED.

RATE NORMAL

RHYTHM IRREGULAR (because of ESCAPE BEAT)

P-R INTERVAL— NORMAL for NSR/ ABSENT or SHORT for ESCAPE BEAT
P:QRS RATIO—— 1:1for NSR/0:1 or 1:1 for ESCAPE BEAT

QRS INTERVAL — NORMAL (unless BBB present )




THIS RHYTHM IS: _ _

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




THIS RHYTHM IS: _NSR with UNIFOCAL PYCs
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MAIN IDENTIFICATION CHARACTERISTIC(S): ECTOPIC BEA

AND WIDE (> 120 ms ); COMPLEXES MAY BE OF ANY SHAPE or DEFLECTION,
BUT ALL HAVE SAME APPEARANCE; THERE IS A COMPENSATORY PAUSE

RATE NORMAL

RHYTHM IRREGULAR (due to PV(s)

P-R INTERVAL — NSR BEATS-NORMAL(120-200ms)} PV(s- N/A
P: QRS RATIO —— NSR BEATS-1:1 PWVGs- N/A

QRS INTERVAL — NSR BEATS <120ms PV(s > 120ms
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Multifocal PVCs
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Multifocal Couplet PVCs

A T e— ?wm _ T
S i L .
uﬁ-fﬁ i !!i!l!ﬂﬁE:?EE!!!!!llﬂ mhn iﬁf:ﬁﬁiiiﬂﬂmﬁm _________

i ==;nmiiﬂ==ﬁf.:.mmﬁwmmw L
i i ddn L

i
o @ﬁiﬁﬂﬁﬁ' ‘“’%}i}ﬁ;"_%“;ﬁﬁgfmn,, !llﬁi@%ﬁiiﬁiﬂﬁsﬂﬁﬁni' d
L "iﬁ%ﬁ“ﬁ'ﬁﬁ%ﬂ%ﬁ%ﬁ%ﬁﬁmﬁ; i iiﬁl!!ﬁﬂllillﬂu i.%‘ﬁ
i e i




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

. Heart rate LESS THAN 50 or GREATER THAN 150
QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK
SINUS ARREST with periods of ASYSTOLE
NEW ONSET of any DYSRHYTHMIA
PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

o UhwN




THIS RHYTHM IS:
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MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




TH|5 HHYTHM |5 SINUS ARRES"I' w! \’EHT ESCAPE

.l...;.in: 1
B

g

HMII IDEH'I'IFICA'I'IDH CHﬁHﬁCTEHIFI'IC[S}' EIID DIﬁSI'OI.IE [ES[APE}
BEAT(S); COMPLEXES WIDER THAN 120ms ; MAY BE UNIFOCAL or
MULTIFOCAL; MAY or MAY NOT HAVE GOOD PULSE w/ COMPLEXES

RATE USUALLY < 40

RHYTHM VENT. ESCAPE: USUALLY REGULAR
P-R INTERVAL —  VENT. ESCAPE: N/A

P: QRS RATIO ——  VENT. ESCAPE: N/A

QRS INTERVAL —  VENT. ESCAPE: > 20ms




TH|5 HHYTHM |5 SINUS ARREST wf \'EHT ESCAPE
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HMH II]EII'I'IFICATIDH CHAIM[TEHIFI'IC[SI' EIID DIﬂSI'OLIE [ES[APE}
BEAT(S); COMPLEXES WIDER THAN 120ms ; MAY BE UNIFOCAL or
MULTIFOCAL; MAY or MAY NOT HAVE GOOD PULSE w/ COMPLEXES

PRESENTING PROBLEM (5) :

* PROBLEM IS WITH UNDERLYING REASON WHY SINUS
NODE and AV NODE HAVING PERIODS OF ARREST.

= THE VENTRICULAR ESCAPE COMPLEXES MAY BE VERY
SLOW, BUT MAY BE ONLY THING KEEPING PATIENT
PERFUSED DURING PERIODS OF SINUS/AV ARREST.




TH|5 HHYTHM |5 SINUS ARREST wf \'EHT ESCAPE
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TREATMENT / INTERVENTION (S):

= EMERGENT TREATMENT IS TRANSCUTANEOUS PACING.
= TREAT UNDERLYING CAUSE OF SINUS/AV ARREST

= DO NOT ATTEMPT TO SUPRESS VENTRICULAR ESCAPE
BEATS WITHOUT HAVING BACK-UP TRANSCUTANEOUS/
TRANSVENOUS PACING ATTACHED TO PATIENT !!!







Accelerated Idioventricular Rhythm (AIVR)

No P waves
Wide QRS Complexes
Rate usually “Ventricular” - 40 or less

This may be the only RHYTHM keeping the
Patient alive.



TH|S HHYTHM |S NSR with Hun T PHENUHEMOH

MAIN IDENTIFICATION CHARACTERISTIC(S): ECTOPIC BEATS ARE WIDE

(>120ms); ALL APPEAR TO HAVE SAME SHAPE and DEFLECTION ; THERE
IS A COMPENSATORY PAUSE

POTENTIAL PROBLEMS (S):

= THE UNDERLYING REASON PVCs ARE PRESENT COULD BE
A CRITICAL ISSUE . ..

= PVCs MAY HAVE A WEAKER PULSE, or NO PULSE
| = PVCs DURING REFRACTORY PERIOD COULD CAUSE V-FIB |

= PV(s COUPLED TOGETHER COULD PRECIPITATE V-TACH




CARDIAC ANATOMY and PHYSIOLOGY "101"

90 % REPOLARIZATION of VENTRICULAR CELLS

RELATIVE REFRACTORY PERIOD

ABSOLUTE REFRACTORY PERIOD

ELECTRICAL STIMULUS TO VENTRICLES HAS
VERY HIGH PROBABILITY OF CAUSING V-FIB/V-TACH




THIS RHYTHM IS: NSR w/ COUPLET and 1)1 of /101

HMH II]EH'I'IFICATIDH [HAIM[TEHIFI'I[IS]' E[TUPIE BEATS ﬁHE WIDE
(>120ms); PV(s ARE COUPLED TOGETHER (2="COUPLET"),
(3 or more = RUN OF V-TACH)

POTENTIAL PROBLEMS (S):

= THE UNDERLYING REASON PVCs ARE PRESENT COULD BE
A CRITICAL ISSUE . ..

= PV(Cs MAY HAVE A WEAKER PULSE, or NO PULSE

= PVCs DURING REFRACTORY PERIOD COULD CAUSE V-FIB

= PV(s COUPLED TOGETHER COULD PRECIPITATE V-TACH




TH!S RHYTHM IS HSR w! I'.'OUPLET imd HUH UFV TACH

TEXTBOOK STANDARDS:

m= 3 ormore PV(s IN A ROW = RUN OF VENTRICULAR TACHYCARDIA

= DEFINITION OF "SUSTAINED V-TACH" VARIES FROM " 3 or more
BEATS IN A ROW"™ to " MORE THAN 30 SECONDS OF V-TACH."
("Electrophysiologic Testing,” by: Richard N. Fogoros, MD, p.179)

m ACLS 2006 Standards DONOT define WHEN you treat VENTRICULAR
ECTOPY, or attempt to define when " RUNS OF P¥(s" are to be
considered as " VENTRICULAR TACHYCARDIA ."




THIS RHYTHM IS:

MAIN IDENTIFICATION CHARACTERISTIC(S):

RATE
RHYTHM
P-R INTERVAL —
P: QRS RATIO —
QRS INTERVAL —-




MAIN IDENTIFICATION CHARACTERISTIC(S): WIDE QRS COMPLEXES (> 120 ms }
HR USUALLY BETWEEN 150 - 200; ALL QRS COMPLEXES APPEAR SAME IN
SHAPE and DEFELCTION ; IF P WAVES SEEN, DISASSOTIATED w/ QRS

RATE > 100 (usually 150 - 200)
RHYTHM REGULAR

P-R INTERVAL— N/A

P: QRS RATIO—— N/A

QRS INTERVAL — > 120ms




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

. Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

7. V-TACH, or WIDE QRS TACHYCARDIA of unknown origin

o UhwN




AHA ACLS 2010 STANDARDS

‘WIDE COMPLEX TACHYCARDIA

(QRS >120 ms)

[MONOPHASIC ]

WoruLsE

GO TO
V-FIB
ALGORITHM !

PULSE - UNSTABLE

= |IMMEDIATE SYNC.
CARDIOVERSION:
-100j biphasic
- consider sedation
® INCREASE joules

= MEDS:
-PROCAINAMIDE

-AMIODARONE

PULSE - STABLE

= 02, IV-I0, EKG

= MEDS:

. ADENOSINE 6-12-12
(only if REGULAR)

- PROCAINAMIDE
(20-50mg/min)
- AMIODARONE

(150 over 10min +
1mg/ min INFUSION




This RHYTHM is ? 7?
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THIS RHYTHM IS: POLYMORPHIC V- TACH

LA A AN | BE il E EE AEEEAN; ¥ :

uov [ E

o1
|
i

S mE o
MAIN IDENTIFICATION CHARA

MULTIPLE SHAPES AND FORMS, POSITVE AND NEGATIVE DEFLECTIONS,

APPEARS TO ROTATE BETWEEN NEGATIVE AND POSITIVE (TWISTING OF POINTS )

RATE 200 -300
RHYTHM VARIES
P-R INTERVAL — N/A

P: QRS RATIO —— N/A
QRS INTERVAL — VARIES




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

V-TACH, or WIDE QRS TACHYCARDIA of unknown origin
TORSADES de POINTES

o UhwN
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WIDE COMPLEX TACHYCARDIA
TORSADES de POINTES (QRS >120ms)

m PULSE - UNSTABLE PULSE - STABLE

GO TO = IMMEDIATE = 02/ IV | EKG
V-FIB DEFIBRILLATION = MAGNESIUM
ALGORITHM! INFUSION
START IV 1-2gm OVER
CONSIDER 5-60 min,
SEDATION

D0 NOT give PROCAINAMIDE AMIGDARONE or SOTALOL
fo patienis with TORSADES or POLYMORPHIC VT 117

OTHER CONSIDERATIONS:

- EVALUATE BASELINE ECG RHYTHM FOR PRONGED Q-T INVERVAL.
- EVALUATE PATIENT'S MEDS FOR Q-T PROLONGING DRUGS
... if PATIENT HAS BEEN RECEIVING ANY Q-T PROLONGING DRUGS, IMMEDIATELY
DISCONTINUE AND CONTACT PHYSICIAN STAT.
- EVALUATE PATIENT HISTORY FOR PREVIOUS EVENTS OF "SYNCOPE OF UNKOWN ETIOLOGY"
- EVALUATE PATIENT FOR FAMILY HISTORY FOR SUDDEN CARDIAC DEATH

REPORT ANY ABNORMAL FINDINGS TO PHYSICIAN.




VENTRICULAR FIBRILLATION
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CARDIAC ARREST RHYTHM




Ventricular Asystole




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

V-TACH, or WIDE QRS TACHYCARDIA of unknown origin
TORSADES de POINTES

9. VENTRICULAR FIBRILLATION or ASYSTOLE

o UhwN

© =




If QRS

complexes &
have a |
PULSE i
then apply R
IV / AIRWAY

PACEMAKER!'! Pl 1 mg



AHA ACLS 2010 STANDARDS

THE "H's" and the " T's"

HYPOVOLEMIA
HYPOXIA

HYDROGEN ION ( Ph)
HYPOGLYCEMIA
HYPOTHERMIA

TOXINS

TAMPONADE ( CARDIAC)

TENSION PNEUMOTHORAX

THROMBOSIS ( CORONARY or PULMONARY )
TRAUMA
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- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

V-TACH, or WIDE QRS TACHYCARDIA of unknown origin
TORSADES de POINTES

VENTRICULAR FIBRILLATION or ASYSTOLE

0 PACER SPIKES WITHOUT QRS - “FAILURE TO CAPTURE”

o UhwN
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THE QRS COMPLEX

DIAGNOSING
BUNDLE BRANCH BLOCK




THE QRS COMPLEX

DIAGNOSING
BUNDLE BRANCH BLOCK

- There are several methods to differentiate
Right Bundle Branch Block (RBBB) from
Left Bundle Branch Block (LBBB).

- Our methods use Lead V1 (or MCL 1)

METHOD 1: Rotate rhythm strip 90 degrees
clockwise ("York Hospital” Method)

METHOD 2: Terminal Deflection of QRS
Complex: Negative or Positive ?




Simple “Turn Signal Method”

USE LEAD V1 for this technique

To make a RIGHT TURN
you push the tum signal lever UP

THINK:
"ORS points UP = RIGHT BUNDLE BRANCH BLOCK"

To make a LEFT TURN \\i,
\
you push the tum signal lever DOWN . . .. ‘
// \ \\ &

THINK:
"ORS points DOWN = LEFT BUNDLE BRANCH BLOCK "




L.B.B.B. USING LEAD V1

= QRS WIDER THAN 120 ms

= BEAT IS SUPRAVENTRICULAR

IN ORIGIN

= TERMINAL PHASE OF QRS

COMPLEX (LAST DEFLECTION)

R.B.B.B.
NEGATIVE = LEFT BUNDLE

BRANCH BLOCK

POSITIVE = RIGHT BUNDLE
BRANCH BLOCK




DIAGNOSING LBBB IN LEAD V1:

* QRS GREATER THAN

120 ms (.12)

* EVIDENCE THAT

THIS IS NOT

VENTRICULAR BEAT

 TERMINAL PHASE

ALS{EE IR G (LAST PART) OF

e
\ ‘ L QRS COMPLEX IS

] N NEGATIVE

I~ DEFLECTION

I S-T SEGMENTS ARE

NORMALLY

ALWAYS ELEVATED !




DIAGNOSING RBBB IN LEAD Vi1:

+ WIDER THAN

120 ms (.12)

‘ (or 3 little boxes)

L \  TERMINAL PHASE

| (LAST PART) OF

QRS COMPLEX

IS POSITIVE

DEFLECTION







TERMINAL PHASE OF QRS IS
NEGATIVE

= LEFT BUNDLE
BRANCH BLOCK






TERMINAL PHASE OF QRS IS

RIGHT BUNDLE
BRANCH BLOCK




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

oA wN

© =

9.

. Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3" degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

V-TACH, or WIDE QRS TACHYCARDIA of unknown origin
TORSADES de POINTES

VENTRICULAR FIBRILLATION or ASYSTOLE

10. PACER SPIKES WITHOUT QRS - “FAILURE TO CAPTURE”
11. CHANGES in the QRS width (new onset Bundle Branch Block)




Use of
TELEMETRY MONITORING

For
ONGOING EVALUATION of:

- Acute Coronary Syndrome
- “Low Probability Chest Pain”
- Post PCI/STENT




Acute Coronary Syndrome
(ACS) includes:

- STEMI (ST segment elev. MI)
- NSTEMI (Non-ST seg. Elev. MI)
- Unstable Angina




Stay tuned for
The NEXT
LEVEL of ECG
Monitoring . . .
Coming Soon!




The ECG Markers of ACS involve
the:

- J Point
- ST Segment
- T Wave

Of every lead on the 12 Lead
ECG.



THE ECG should NOT

CHANGE. Anychanges

that occur to the
Patients ECG waveforms
should be considered
ABNORMAL and should
be REPORTED.




When QRS complex width is NORMAL (<120 ms ):

NORMAL ST T WAVES

- WHEN QRS WIDTH PR FNERE OO R VNS N e KON N}
IS NORMAL (<120ms) [EEEEY (ERMERE f.-a: i

ASSESS:

- J POINT: ISOELECTRIC (or<1 mmdev.)
- ST SEG: SLIGHT, POSITIVE INCLINATION
- T WAVE: UPRIGHT, POSITIVE

@= In EVERY LEAD EXCEPT aVR !!




THE J POINT SHOULD BE..

WITHIN
1 mm
ABOVE

OR
BELOW
the

ISOELECTRIC
LINE

or the P-Q JUNCTION.




THE S-T SEGMENT

SHOULD HAVE
A "SLIGHT POSITIVE"
INCLINATION




S-T SEGMENT

SHOULD BE
"CONCAVE" IN
SHAPE . ..




THE S-T SEGMENT

AS OPPOSED TO

"CONVEX" IN
( SHAPE

/

SHOULD BE
"CONCAVE" IN
SHAPE . ..




30 yr . ) Vent., rote 80 BPM =#HUNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT
Male Caucasian PR interval 154 ms PHYSICIAN INTERPRETATION

QRS duration T8 s Normal zinns rhyit -
Room:AQ THOTe ROM43R i I=|. [T :l:l]‘ll? r 1}'[ 111
Loc:3  Option:23 PoROT axes st —24 38  |Normal ECG

No previous ECGs available

Technician: W Ruppert

Referred by: Confirmed By

‘/\- —foJ\u_ﬂ—vﬂJnL/'\—_eur!L_x_,--'-— v.]{J_v-'-‘fhr_H'“’r_—wlllrw Fasdis F {F-r\'“—w—'f-’r\“ —.,,.—-/Il\____,,__ﬁ//\“‘__ﬁ/nl'k_ﬁ_.'(/]
1 V4

il 1
I VR ll u

-""\_F_....-Nll—-'"\xm_ J'“\_.Iil,_d'“\_ __nq_."___,_. -H___,n_.lnk_,-ﬂ--_ —_-\,Jlr - -q.._n_lllL.-f--a__ (/ﬂll'\___‘_ /IIH-.__H____‘ /IL__H po ;uﬁuﬂ_.—.ﬁ_ﬂ._’ﬂ'm
1 aVL vﬂi 1‘ || \ Vs

2 ,""ﬂll
i i . I 5 B e s e oy e, O, RN B L, SRR, d # 5 —\_.ﬂx_.-"-\-_ﬂ .n'll'; S -
= llr|| B HJ']'J = '|| \wlr_ﬁm — g ] Ji[—f-' e L] A

ﬂx__v Jr"ﬁ‘x_

]

S —"‘-\-ﬂ,—r"f’\"— —'qu e il e -/"\_lr'k_'_,.-f'ﬁ\_ : ._,-*-x_,rlr__:"FL—r’\ .rlld_,.,-r"r\"-- —./"_]lk_,_,.»-"f\\—'”\ .lll._,—ﬂf"‘\_ — .I!l‘_ i, ---’\_,lll'_'_.-"' Y, P ﬂkjr\—uw‘“—"“\_-'k. _,-ﬂ- - —f"\_.."}_'/\
I1

= e P ) TR PR i, 8 P R 15 e i e e )
'il [ ]!J ”]'.f V

|J In_,_ 1 S WP I s o I | R iy Y S B - o el S Nl 1 U el s e L ) 11, BB W
Y5

25mmfs  10mm/mV  40Hz 005C 125L235 CID:3 EIDx: 10 EDT:

ECG COMPUTER DOES NOT NOTICE THE CONVEX J-T APEX SEGMENTS !




CASE STUDY: 56 y/o male with INTERMITTENT
"CHEST HEAVINESS" . . ..

TREATMENT PLAN: EMERGENCY CORONARY ARTERY
BYPASS SURGERY (4 VESSEL )



S-T SEGMENTS ELEVATE WITHIN SECONDS OF CORONARY
ARTERY OCCLUSION:

IN THIS CASE, a normal response to balloon occlusion of the
RIGHT CORONARY ARTERY during PTCA in the CARDIAC CATH LAB

J N |

DOWNSLOPING FLAT UPSLOPING
S-T SEGMENT S-T SEGMENT S-T SEGMENT




i d jf !
S-T SEGMENT . :gﬂg rEHICARDITIS j
ELE“AT'G“ at MYOCARDITIS !
J POINT EARLY REPOLARIZATION
FLAT or CONVEX - ACUTE MI
J-T APEX _4-\J|rf \_J - ISCHEML
SEGMENT
- HYPERKALEMIA
HYPER-ACUTE - TRANSMURAL ISCHEMIA
T WAVE - ACUTE MI
- HYPERTROPHY

DEPRESSED J pt.
DOWNSLOPING ST
and INVERTED T

- ACUTE (NON-Q WAVE) ™I
- AGUTE MI - | RECIPROCAL CHANGES )

INVERTED
T WAVE

- MYOCARDITIS
- ELECTROLYTE IMBAL.

SHARFP 5-T
T ANGLE

- ACUTE ™I (NOT COMMON)

BI-PHASIC
TWAVE
. (WELLEN'S )

- SUB-TOTAL LAD LESION
- VASOSPASM
HYPERTROPHY

DEPRESSED J
POINT with
UPSLOPING ST

DOWNSLOPING
5-T SEGMENT

FLAT 5-T
SEGMENT
=120 ms

LOW VOLTAGE
T WAVE WITH
NORMAL QRS

U WAVE POLARITY
OPPOSITE THAT
OF T WAVE

FRRS SR




- CRITICAL ECG ALERT —

-Immediately check patient
-Notify next “higher up” in chain of command

oA WM A

1.
8.

9.

. Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3 degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

V-TACH, or WIDE QRS TACHYCARDIA of unknown origin
TORSADES de POINTES

VENTRICULAR FIBRILLATION or ASYSTOLE

10. PACER SPIKES WITHOUT QRS - “FAILURE TO CAPTURE”
11. CHANGES in the QRS width (new onset Bundle Branch Block)
12. CHANGES to J Point, ST Segment, and/or T Waves




WHAT IS YOUR INTERPRETATION OF
THIS RHYTHM STRIP ?

A aees




WHAT IS YOUR INTERPRETATION OF
THIS RHYTHM STRIP ?

A aees

SIGNIFICANT ST SEGMENT
ELEVATION, most likely patient is

suffering STEMI




WHAT WOULD THE MOST APPROPRIATE
COURSE OF ACTION BE ?

A aees




WHAT WOULD THE MOST APPROPRIATE
COURSE OF ACTION BE ?

A aees

Immediately:
notify Charge RN

check patient

obtain 12 Lead ECG

Notify physician / Cardiologist
Activate STEMI protocol




- CRITICAL ECG ALERT -

-Immediately check patient
-Notify next “higher up” in chain of command

LI R S

1.
8.

9.

. Heart rate LESS THAN 50 or GREATER THAN 150

QT INTERVAL prolonged (usually not emergent but let Dr. know)
2"d degree type Il or 3" degree HEART BLOCK

SINUS ARREST with periods of ASYSTOLE

NEW ONSET of any DYSRHYTHMIA

PVCs that are MULTIFOCAL, 2 or MORE TOGETHER, Ron T,
greater than 6 per minute,

V-TACH, or WIDE QRS TACHYCARDIA of unknown origin
TORSADES de POINTES

VENTRICULAR FIBRILLATION or ASYSTOLE

10. PACER SPIKES WITHOUT QRS - “FAILURE TO CAPTURE”
11. CHANGES in the QRS width (new onset Bundle Branch Block)
12. CHANGES to J Point, ST Segment, and/or T Waves




My top two reasons for giving everything in life the best | have to offer.



