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Objectives:

- Review ESSENTIALS of ACLS

- Provide review of review of relevant, critical
cardiovascular issues in contemporary practice
which fulfill ACC CPC and AF Accreditation
Requirements

- Provide ACLS Written and Practical Exams.

Future: Provide up to 4 AMA Category 1 CMEs.



AHA ACLS

2z~ ELECTRICAL THERAPY.

BiPHASIC
SYNCHRONIZED CARDIOVERSION:
NARROW SVT / REGULAR RHYTHM: 50 - 100j
NARROW QRS, IRREG RHYTHM: 120 - 200j
WIDE QRS / MONOPHASIC / REG: 100j
DEFIB (unsynchronized):
WIDE QRS, IRREGULAR: DEFIB
(TORSADES / POLYMORPHIC VT) 120 - 200;
V-FIB / PULSELESS VT: 120 - 200
subsequent

doses may be
equivalent or
escalated>

MONOPHASIC

200j
200j

360j

360



If Initial Shock Not Successful:

Consider repositioning pads
— Anterior / Posterior placement
— Change polarity (reverse pad locations)

ncrease energy (joules)

f monophasic current delivery used, try
piphasic

Apply pressure to anterior pad

Administer meds to lower defibrillation
threshold, then repeat defibrillation.




"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



"There is 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
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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.




FAILURE AT AV NODE LEVEL

ESCAPE RHYTHM ORIGINATES JUST LEFT ANTERIOR
BELOW

A-V NODE ——
RIGHT BUNDLE
BRANCH \ 5

BUNDLE BRANCH

ANTERIOR VIEW




DAMAGE TO BUNDLE BRANCHES LEET ANTERIOR

BUNDLE BRANCH

RESULTS
IN ESCAPE

RHYTHM
GENERATED
BELOW DAMAGE ANTERIOR VIEW
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COMMON Rx !




AHA ACLS 2015

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

adl ) ¢

v' ABCS
v" GENERAL SUPPORTIVE CARE
v BRADYCARDIA ALGORITHM




As per ACC/AHA Guidelines:

- 2013 STEMI
- 2014 NSTE-ACS

Refrain from administering Oxygen to
ACS / suspected ACS patients unless
SAO2 <90 %, or patient exhibits signs
of hypoxemia or respiratory distress.



AHA ACLS 2015

SYMPTOMATIC BRADYCARDIA

* ABGS + GENERAL SUPPORTIVE GARE

* ATROPINE 0o mg. ¥

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

* TRANSCUTANEOUS PACEMAKER

- PREFERRED PRIMARY Tx FOR
HIGH GRADE A-V BLOCK



AHA ACLS 2015

SYMPTOMATIC BRADYCARDIA

- DOPAMINE ott
2 -10 mcg / kg. / min. INFUSION RATE

IF PACING NOT AVAILABLE or EFFECTIVE

* EPINEPHRINE gtt.
2 -10 mcg / min INFUSION RATE

IF PACING NOT AVAILABLE or EFFECTIVE

- TRANSVENOUS PACEMAKER



CAUSES of HEART BLOCK
&= THINK :

* ISCHEMIA / INFARCTION

AV NODE INFERIOR WALL (RCA or CIRCUMFLEX LESIONS)

HIS / BUNDLE BRANCHES ANTERIOR WALL (LAD LESIONS)
« O DROMOTROPIC MEDS DIGITALIS/BETA & Ca++ CH BLOCKERS
« INFILTRATIVE DISEASE AMYLOIDOSIS /HEMOCHROMATOSIS
+ INFLAMMATORY DISEASE PERICARDITIS/ MYOCARDITIS /

RHEUMATIC DISORDERS

* LEV'S DISEASE LENEGRE'S SYNDROME
« AORTIC/MITRAL ANNULAR CALCIFICATION






ACLS TACHYCARDIA GUIDELINES

- A AAAAA A
s L

NSR s

100




WE MUST CONSIDER
UNDERLYING CAUSES:

AND TREAT THEM:

ANXIETY / FEAR
HYPOVOLEMIA

> CALM PATIENT
> FLUIDS

DEHYDRATION

BLOOD LOSS
MEDICATION EFFECTS

> STOP BLEEDING
> CONSIDER MEDICAL Tx

> IDENTIFY & Tx DISORDER

OTHER ILLNESS







AHA ACLS 2015

SUT -UNSTABLE PATIENT (narrow ars)
ABGCS + 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 j biphasic




AHA ACLS 2010 STANDARDS

SVUT - STABLE PATIENT (narrow aRs)
ABG S + 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 "




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






S55yr | Vent. rate 178

BPM

Male Caucasian PR interval # ms

QRS duration 920 ms

QT/QTc 26471454 ms

Loc:3 Option:23 P-R-T axes * 19 46
Technician:

APR-2004 ST. JOSEPH’S HOSPITAL

**UNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT
PHYSICIAN INTERPRETATION

Atrial fibrillation with rapid ventricular response

with premature ventricular or aberrantly conducted complexes
Nonspecific ST abnormality , probably digitalis effect
Abnormal ECG

When compared with ECG of 30-JUL—-1998 15:14,

Atrial fibrillation has replaced Sinus rhythm

Vent. rate has increased BY 109 BPM ...

Referred by:

Confirmed By: UNEDITED DR. .

25mm/s  10mm/mV  40Hz 005C [2S1.235 CID:2

EID:10 EDT:

Page 1 of




AHA ACLS 2015

SUT -UNSTABLE PATIENT (narrow ars)
ABGCS + 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 j biphasic




Post Emergency Cardioversion;
Anticoagulation Strategy:

* AF/AFL Duration <48 hours, but patient has high risk of
stroke (CHA,DS,-VASc Stroke Risk Score 2 or more):

* AF/AFL Duration 48 hours or more (all patients):

anticoagulation should be initiated as soon as
possible and continued for at least 4 weeks after
cardioversion unless contraindicated.

CLASS |, LOEC



AHA ACLS

SUT - STABLE PATIENT (narrow ars)
ABGS + GENERAL SUPPORTINE 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 "




Patient presents to ER with ACS | CARDIAC symptoms

v

STAT 12 Lead ECG

v v v

ECG = A-Fib / Flutter with RVR ECG= A-Fibwith RVR - ECG = A-fib/ Flutter with HR
Patient UNSTABLE with rapid <100 Patient STABLE

clinical deterioration . . . Patient STABLE

v v v

IMMEDIATE Synchronized . g~ Consider Reversible Causes & treat as indicated .

Cardioversion at 120 - 200 f A-FIB Is NOT resolved, continue .. ::I'F'::tl- "flﬂﬂl-:?mﬁﬁifﬂ_ldlim
joules biphasic = Rypchemnsion f Ryporohinie
- AMI T CAD | Paricarditis
- Electrolytes |
Are any of these present: ? - Hypatharmia
- Delta waves | wide QRS tach - Aleohol [ Meds [ Drugs
- History of Walff-Parkinson-White = Electrocution
= Pulmonary Embolus

= Recant Chest Surgery
ﬁ YES “__b' NO *

Consider Rate Caontrol Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or

or ILBUTIDE as needed, to Beta Blocker, as neaded to
keep HR < 100 keep HR < 100

. Obtain STATINR. Is
INR in therapeutic range?
Initiate Anticoagulation | Order
YES ‘ . NO . ;;.;T;?y;:achleulﬂﬂ TEE

v v

Continue with ED work-up, evaluate patient’s CHA2DS2-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiclogist, consider appropriate disposition;
Admission to ICU [ CPCU | Telemetry | Observation | Discharge




Patient presents to ER with ACS [ CARDIAC symptoms

v

STAT 12 Lead ECG

v v v

5:&; ﬁ:;;gt:ﬂ;:? HE;H ECG= A-Fibwith RVR - ECG = A-fib/ Flutter with HR
clinical deterioration . . . Patient STABLE <100 Patient STABLE

v v v

IMMEDIATE Synchronized _.. tg~ Consider Reversible Causes & treat as indicated:
Cardioversien at 120 - 200 i AFIB Is NOT resolved. continue | - FYPertension | Hyperthyroidism
joules biphasic | - Hypotension | |T|j'|:II:I'-|'l:.I|E'IT1IB
- AMI [ CAD I Pericarditia
* - Electrolytes |
Are any of these present. 7 - Hypothermia
- Delta waves [ wide QRS tach - Alcohol I Meds / Drugs
- History of Wolff-Parkinson-White - Electrocution
« Pulmonary Embolus
- Recent Chest Surgery

Yes |[—P>

NO




v

Are any of these present. 7
- Delta waves [ wide QRS tach
- History of Wolff-Parkinson-White

YES P no j

| - Electrolytes |

- Hypotharmia

- Alcohol [ Meds | Drugs
- Electrocution

- Pulmonary Embolus

- Recant Chest Surgery

Consider Rate Control Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or

or ILBUTIDE as neaded to Beta Blocker, as neaded, to
keep HR < 100 keep HR < 100

. Obtain STATINR. Is ‘
INR in therapeutic range?

ves (d——P»| no P

Initiate Anticoagulation
Therapy to achieve INR
of 2.0 - 3.0

Order
TEE

v

v

Continue with ED work-up, evaluate patient's CHAZD32-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiologist, consider appropriate disposition:

Admission to ICU / CPCU | Telemetry [ Observation | Discharge




| - Electrolytes |
v yt
Are any of these present. 7 - Hypothermia
- Delta waves | wide QRS tach - Alcohol | "-!E:d:l Drugs
- History of Wolff-Parkinson-White = Electrocution

- Pulmonary Embolus
YES P no j

- Recant Chest Surgery

Consider Rate Control Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or

or ILBUTIDE as neaded to Beta Blocker, as neaded, to
keep HR < 100 keep HR < 100

Initiate Anticoagulation | Order
YES <J—> NO +:;‘;T:J?};.t;achleulﬂﬂ TEE

v v

Continue with ED work-up, evaluate patient's CHAZD32-VASc and HAS-BLED Risk Stratification and SAF

Scores, consider consultation with Hospitalist and Electrophysiologist, consider appropriate disposition:
Admission to ICU / CPCU | Telemetry [ Observation | Discharge

.‘ Obtain STATINR. Is ‘
INR in therapeutic range?

Pay attention to “Wide vs. Narrow” QRS Complexes...




37 ylo male

Chief Complaint: Lightheadedness,
Palpitations, Shortness of Breath

HPI: Sudden onset of above
symptoms approx. 1 hour ago

PMH: HTN (non-compliant)



37 y/lo male

PE: Alert, oriented, restless, cool,
pale, dry skin. PERL, No JVD, Lungs
clear. Abd soft non tender,
Extremities: WNL, no edema

Meds: None, NKDA

VS: BP 106/50, P 180, R 26, SAO2
93%



ST, JOSEPH'S HOSPITAL-

3T yr : ‘v’e::lt. rate 180 BPM WIDE QRS TACHYCARDIA — POSSIBLE VT
Male  Cauvasian PR interval fooms Right bundle branch block PATTERN
(RS duration 148  ms Abnormal Ef_'G :
Room:OP QTIQTe 284491 ms e
Loe:d Option: 16 P-R-T axes ¥ =F 103

Med: I.Inl;nnwﬂ

Referred by: ) Confirmed By:

]

T

23mm/s  1Wmnkey  <0Ms  S05C 0 AU okl



ST. JOSEPH'S HOSPITAL-

i, S Vent. rate 180 BPM WIDE QRS TACHYCARDIA — POSSIBLE VT
Male Caucasian PR I._H'[I:.‘:\'d_l : ms Right bundle branch block PATTERN
QRS duration 148 ms '\ﬁili"'m':l ECG
Room:OP QT/QTe 284/491  ms T
Loc:§ Option;: 16 P-R~-T axes * =17 103

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

Med: Unknowy

Referred by: Confirmed By
|
| #
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10mm/mV  40Hz  005C 125L.72 CID:0

-NOTE IRREGULARITY OF RHYTHM - (SUGGESTIVE of A-FIB)
-WIDE QRS - Consider Bypass Tract (W-P-W)

23mm/s

-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




| - Electrolytes |

Are any of these present: ? - Hypothermia

- Delta waves / wide QRS tach '::“’"“" L:m I Drugs
- Electrocution

- History of Wolff-Parkinson-White el R

* Recent Chest Surgery

Consider Rate Control Consider Rate Control with
with PROCAINAMIDE Calcium Anatagonist or
or ILBUTIDE as needed, to Beta Blocker, as needed, to
keep HR < 100 keep HR < 100
Obtain STATINR. Is ; |
INR in therapeutic range?
Initiate Anticoagulation | Order
Therapy to achieve INR | TEE

of 20-3.0

Continue with ED work-up, evaluate patient's CHA2DS2-VASc and HAS-BLED Risk Stratification and SAF
Scores, consider consultation with Hospitalist and Electrophysiologist, consider appropriate disposition:
Admission to ICU / CPCU / Telemetry / Observation / Discharge




Afib/AFL: Pt. Hemodynamically Stable:

* Rate control strategy:

— QRS Complexes Wide. If Delta waves are present or
if unable to rule out pre-excitation:

Administration of intravenous amiodarone,
adenosine, digoxin (oral or intravenous), or
nondihydropyridine calcium channel antagonists
(oral or intravenous) in patients with Wolff-
Parkinson-White syndrome who have pre-excited AF
is potentially harmful because these drugs accelerate
the ventricular rate and are known to precipitate
VENTRICULAR FIBRILLATION

Class lll (harm), LOEB

Source: 2014 AHA/ACC/HRS Guideline
for the Management of Patients With Atrial
Fibrillation



http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231
http://content.onlinejacc.org/article.aspx?articleid=1854231

Atrial Fibrillation with Wolff-Parkinson White

SA NODE
(not working!)

FIBROUS SKELETON \ - SS—
of the HEART v =
AV NODE
— —
l |
| { |
|- | B I S
[ I | _ i | | [ i |
|I il | | || | |: | | I|. |
| l / f | f /| i/ N |
) l o ks -~ | J |
1 i VAT b \ l



Atrial Fibrillation with Wolff-Parkinson White
with AV NODAL BLOCKING AGENTS
SA NODE . :
(not working!) e.g: Adenosine,
Catt Blockers

— — — BYPASS TRACT
FIBROUS SKELETON ( —
of the HEART v
AV NODE

(NO CONDUCTION)

_._.,..__I e e e e e ee— — I 1

! | I I ‘ j q > ¥ - -+ | - A - A > - > . - - - -
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J"g HJ IR f! .'i 115 J /| ,.«V'I f :> ”\1‘3"\ \p‘r \f * \ \Iﬁ ‘H \ ' 1 II
| ;-" \J I \ﬁ .='II \( e 1:74; T WA VAR Y ES ) v | /| _ 1 j ‘ |




AF / AFL with Ventricular Rate >100
Patient is Hemodynamically Stable

* Rate control strategy

— QRS Complexes Wide (>120ms). If Delta waves
are present or if unable to rule out pre-
excitation:

Intravenous procainamide or ibutilide (Corvert)
to restore sinus rhythm or slow the ventricular
rate is recommended for patients with pre-excited
AF and rapid ventricular response who are not
hemodynamically compromised .

Class |, LOEC



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

WIDE COMPLEX TACHYGARDIA  (ors >120ms)

[ MONOPHASIC ] ARC s

m PULSE - UNSTABLE

PULSE - STABLE

GO TO ® IMMEDIATE SYNC. " 02, IV-I0, EKG
CARDIOVERSION: = MEDS:
V-FiB -120 j biphasic ; 12
ALGORITHM ! - consider sedation .
= |INCREASE joules * PROCAINAMIDE
= MEDS: (20-50mg/min)
-PROCAINAMIDE WHW
OB ARONE camg . =
- ILBUTILIDE |




Case Progression . ...

ED Physician ordered Diltiazem bolus and
maintenance infusion.

Veteran ED RN expressed concern that rhythm
could be Afib with Bypass Tract. Physician
became visibly angered and ordered RN to
administer the Diltiazem as ordered.

During Diltiazem bolus, patient converted to
Ventricular Fibrillation.

Post Defibrillation 12 Lead ECG revealed . . ..



ST. JOSEPH'S HOSPITAL- ROUTINE RETRIEVAL

37 yr ‘ . Veni. rate 52 BPM MNormal sinus rhythm

Male Caucasian PR interval 132 ms Ventricular pre—excitation, WPW pattern type A
QRS duration 128 ms Abnormal ECG

Roum:OP QT 392458 ms

Loe:§ Option: 19 P-R-T axes 77 —44 154

Referred by: Confirmed By:

2ammds 10mmimY  40Hez 3¢ I1285L78 CIB; 0



AHA ACLS Advocates TEAM CONCEPT:

Team Leader coordinates overall patient
management.

Asking other Team Members for their ideas
and suggestions is encouraged.

Consider suggestions with open mind, then
implement or veto suggestion as indicated.

When orders are given, staff must repeat
order back to team leader. THIS IS CALLED:
“CLOSED-LOOP COMMUNICATION.”






-NEED FOR EMERGENT TX BASED ON VENTRICULAR
RATE

-OFTEN OBSERVED INTERMITTENTLY WITH A-FIB

-IF CARDIOVERSION NEEDED, CONSIDER R/O ATRIAL
THROMBUS



68 yr

Male Hispanic

Room:VAM

Loc:3 Option:23
Technician:

Vent. rate 85
PR interval *
QRS duration 100
QT/QTc 342/406
P-R-T axes * 58

BPM
ms
ms
ms

46

"#*UNEDITED COPY: REPORT IS COMPUTER GENERATED ONLY, WITHOUT PHYSICIAN

INTERPRETATION".
Atrial fibrillation

Voltage criteria for left ventricular hypertrophy

Abnormal ECG

When compared with ECG of 19-NOV-2006 07:39,
No significant change was found

Referred by

LOOKS LIKE A - FLUTTER i -

LOOKS LIKE A -FIB

T

25mm/s

| B
10mm/mV ~ 40Hz 005D 128L 235 CID:2

Page 1 of 1

R R R R




"ATRIAL FIB - FLUTTER"

03/28 09:30:52 Baseline 63mm/sec 0.400 mV
mmﬂmmmmﬁmmmﬁf:nnqmrmﬂpmmmmmmm]’nmmmmmmmuqnsmrqummrqmmnmmmqmﬁmrpnmanmmqTn'rrnmmmmmpmmmmm1mmmmmw|mmmmmmmm
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F Management of A-Flutter:
same considerations as A-Fib.



& For MORE INFO on the Mgmt. of Afib / AFL,

Initial Evaluation and Early
Stabilization: Best Practices for the

Atrial Fibrillation / Flutter Patient

CLICK HERE to download presentation “Initial Evaluation
and Early Stabilization: Best Practices for the AF/AFL Pt.”



http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/SCPC19thCongressAFIB.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/SCPC19thCongressAFIB.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/SCPC19thCongressAFIB.pdf




THOUGHTS TO CONSIDER
FOR MANAGEMENT OF VENTRICULAR ECTOPY:

1. DOES IT POSE AN IMMEDIATE THREAT TO THE
PATIENT'S WELL-BEING (e.g. R on T, RUNS OF VT, or
EXCESSIVE FREQUENCY) ?

2. DOES IT IMPAIR THE PATIENT’S VENTRICULAR
FUNCTION (e.g. - Frequent RV OUTFLOW TRACT PVCs).

3. ETIOLOGY ? (AMI, ISCHEMIA, etc)

IMMEDIATE THERAPEUTIC INTERVENTION:
(BE AWARE OF QT INTERVAL)
(BE AWARE of QT INTERVAL - USE
OF AMIODARONE MAY DELAY SUCCESSFUL EP
STUDY FOR SEVERAL WEEKS !!)



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.

2.

PREMATURE

- HYPOXIA

- IRRITABILITY

- CHANGES IS SYMPATHETIC / PARASYMPATHETIC TONE

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

- MEDICATIONS / SUBSTANCES

- ELECTROLYTES

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




SIMPLY STATED,

IN SOME CASES WE MUST ELIMINATE
PREMATURE BEATS TO PROTECT THE
PATIENT

(GOOD |

ELIMINATION OF END-DIASTOLIC
BEATS COULD BE DEADLY







THIS RHYTHM IS: SINUS ARREST w/ VENT. ESCAPE

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 !!!




WIDE COMPLEX TACHYCARDIA . . ..

IT COULD BE:

- MONOPHASIC VT
- SVT WITH BUNDLE BRANCH BLOCK

- ANTEDROMIC RECIPROCATING BYPASS TRACT MEDIATED
TACHYCARDIA (W-P-W).



AHA ACLS 2015

WIDE COMPLEX TACHYCARDIA  (aRrs >120ms)

[ MONOPHASIC ] ABC s

m PULSE - UNSTABLE PULSE - STABLE

GO TO ® IMMEDIATE SYNC. = 02, IV-IO, EKG
CARDIOVERSION: = MEDS:
V-FIB -100] biphasic . ADENOSINE 6-12
ALGORITHM! - consider sedation (only if REGULAR)
= [INCREASE joules - PROCAINAMIDE
= MEDS: (20-50mg/min)
-PROCAINAMIDE - AMIODARONE
-AMIODARONE (150 over 10min +
1mg/ min INFUSION




s -
Persistent tachyarrhythmia
causing:

* Hypotension?
¢ Acutely altered mental status?
* Signs of shock?

* |schemic chest discomfort?

* Acute heart failure?

Wide QRS?
20.12 second

* |V access and 12-lead ECG if available
+ Vagal maneuvers

* Adenosine (if reqular)

+ [-Blocker or calcium channel blocker
+ Consider expert consultation

Synchronized cardioversion
» Consider sedation
* |f regular narrow complex,
consider adenasine

* [V access and 12-lead ECG
if available
* Consider adenosine only if
regular and monomorphic
* Consider antiarrhythmic infusion
* Consider expert consultation

MONOMORPHIC:

-PROCAINAMIDE
-AMIODARONE

POLYMORPHIC:
-MAGNESIUM 1 -2 gm
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ECG Characteristics of TdP: The QRS
Pattern of Torsades de Pointes
resembles.....

a piece of Twisted Ribbon !
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AHA ACLS

WIDE GOMPLEX TACHYGARDIA

TORSADES de POINTES (QRS >120ms)
ABCS
m PULSE - UNSTABLE PULSE - STABLE
GO 1O = IMMEDIATE = 02/ IV | EKG
V-FIB UNSYNCHRONIZED " MAGNESIUM
ALGORITHM! DEFIBRILLATION 1-2gm OVER
120-200 j biphasic 5-60 min, THEN
360 monophasic INFUSION

00 NOT give FROCAINAMIOE AMIODARONE or SOTALOL
1o patients with TORSADES or POLYMORPHIC VT 117



Patient Experiencing Runs of TdP:

DC QT prolonging Meds IMMEDIATELY
(consider alternate therapy - pharmacy?)
Magnesium Sulfate 1-2 grams IV infused
over 5-60 minutes

- STAT 12 Lead ECG - Assess QT /QTc
interval, Abnormal T and U waves. ..

- Electrolytes with Serum Mag.



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

Standard 12 Lead ECG Rate 83 . Sinus rh;
printout. .. . Borderli:

PR 183
QRSD 88

357

Heart Rate = 83 /Q‘I‘c 420

QT Interval = 357 / __,ms__
41

T -1
QTc =420 12 Lead; Standard Pla

T T e

1 i
| | !
et ! - | ENES I EE |
[ apaled LELLELLLLL LD [ | I
R e e e Asaanha:
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i R | A+ . . -

HH T

__________




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

CONSIDER ORDERING 12 Lead ECG (to

asses QT/QTc) on “high risk” patients:
History / Fam history of:
LQTS
Brugada Syndrome
Sudden Death
Patients receiving two or more QT
prolonging Meds
Patients with “syncope unknown etiology”



Also for patients with known QT
prolongation or “at risk” patients:

Consider ordering

CONTINUOUS QTc MONITORING




For CPC Accreditation, SRRMC is
currently developing a
“QTc Monitoring Protocol.”

It will include . ...



LEAD PLACEMENT - V3
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At SRRMC: Automated
CONTINUOUS QTc MONITORING
Available for Te_le:




At SRRMC: Automated
CONTINUOUS QTc MONITORING
Available for Tele:

- —— —_— S — vl




QT Prolongation -- D/C QT Prolonging Meds:

&~ 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

LINK to preview EP tools on iTunes website — click here

//itunes.apple.com/us/app/eptools/id430201878?mt=8

App Store Preview My favorite ECG /

epTools Cardiology iPhone APP:

ey er pomsauions e | = NAs updated list of QT

599 prolonging meds from
AZ University (AZCERT)

- QTc calculation tools

(Bazett's & Fredericia)

Carriar F 748 AM Carvies ¥ 720 AM
Tocls Idiopathic VT Reference Tools select from 5 tools s
e See < epTools  Miller et al

V:SNV;R Index Make selections below and then push continue.
Infarct Location:

Screenshots iphone iPad

HE '

ey — V
R e

e ——

B e

Yoshida et al (2014) m bl

VT Bundle Branch Biock Morphology:

e Hp f&, ,I\, U'.fm
vi v v,

Ve

Yoshida et al (2011)

V; Transition Ratio

; -.d__’;
[ Y v ey ST S .-"—--, \



https://itunes.apple.com/us/app/eptools/id430201878?mt=8
https://itunes.apple.com/us/app/eptools/id430201878?mt=8
https://itunes.apple.com/us/app/eptools/id430201878?mt=8
https://itunes.apple.com/us/app/eptools/id430201878?mt=8

FOR VENTRICULAR RATES BETWEEN 60 - 100 with QRSd <120ms:

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

R - R Interval

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

R - R Interval

0] TOO LONG
GOOD
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval

OK TOO LONG
DANGER!
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Known ECG Indicators of Long QT Syndrome:

eQTc 460ms or longer in females*

¢QTc 450ms or longer in males*

oT wave alterans

oeU waves 100% size of the T wave**

oU waves merged with T waves

eU wave opposite polarity of T wave

eU waves >0.1mv (1mm on standard calibrated ECG)

*P. Rautaharju, et al, “Standardization and Interpretation of the ECG, Part IV”
JACC2009;53, no. 11:982-991

** Medical literature citations reflect variation in the value for U wave amplitude as an indicator of

LQTS, ranging from 25 — 100% of the T wave amplitude.

F~  WHEN LQTS IS SUSPECTED, TAKE THE FOLLOWING PRECAUTIONS. ...




22 y/o FEMALE Vent. rate 53 bpm PEDIATRIC CARDIOLOGY ASSOCIATES
PR interval 110 ms
QRS duration 84 ms
QT/QTe 6787636 ms
P-R-T axes 25 60 48

Doctor:; 4 MCCORMACK Pt. Status: EST CHCT
|
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Patient diagnosed with Epilepsy, Rx: Dilantin, Phenobarbitol, Cerebrex —

All INEFFECTIVE at controlling grand mal seizures . . . .




GENETICALLY ACQUIRED LONG QT SYNDROMES:
ECG PATTERNS of 3 MOST COMMON VARIATIONS:

Functional Frequency 1213 Triggers Lethal .
T!,l'l:lﬂ EII"-EM E"‘EEI Am.ﬂ“g E.EG C.Elrdiilc E.u,Entll:l Fﬁnahﬂﬂﬂﬁ
Lars
. E“E":IIF’EE{EE%.M
motional Stress o)
LaTs1 K l 30%-35% JL\A/\ Sleep, Repose (9%) Ee
Others (19%)
Exercise {29%‘%
LOTS2 K 25%-30% Emotional Stress (49%) 75%
Sleep, Repose (22%)
Exercise {4*;{.?
LoTss - T . JJ_/\ Emotional Stress (12%) -

Sleep, Repose (64%)
Others (20%)



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=aeldgzfuy47JCM&tbnid=UvM8pYa3ymAjgM:&ved=0CAUQjRw&url=http://www.heartrhythmcongress.com/files/file/HRC2013 Presentations/131021-1350-Long QT syndrome, P McKeown.pdf&ei=SePeUq23NYXMkAe0mIG4Ag&bvm=bv.59568121,d.eW0&psig=AFQjCNF4Hj3fqhVIE1wZ_ZAS8BTQ34j14g&ust=1390425025673533

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




PATIENT 1: NORMAL

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

KANNANKERIL ET AL.

Patient 1 Patient 2

T

Same QT-prolonging drug

%AA//\



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

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

fiyears Vent, rate 64 bpm

Male Cancasian PR linterval 152 ms "Syncnpe Df UI‘IkI‘IDWI‘I Etiﬂlﬂgyu
QRS duration 104 ms.
Ruam; QTQTe  662/682 me’ 30 days prior to this visit, patient started taking Ritalin. Since

Log; 3 Opt: 23 P-R-T axes 5164 (218
! i then he has reported multiple syncopal episodes. Notice the
Technician: prominent U waves in Leads V1, V2 and V3.
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Medication induced LQTS with TdP and Cardiac Arrest - Case Study: 56 year old male

SIEMENS 1 Hest Tachy 10:25:03 AM AXIOM Senms XP vcoac
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Study: CoronaryﬂDlagnostl




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

fifiyears Vent. rate 64 bpm

Male | | Caucasian PR interval | 152 ms Ritalin was immediately discontinued.

RS ‘durutio i
Roum; ;g B o Within 48 hours, U waves were gone.
e 3L 0BG A3 LR e B 21 No more incidents of syncope reported.
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CLICK HERE to download “A SHORT Course in LONG QT S
focused excerpt from:

N 4

Elements of Sudden Cardiac

Death Prevention Programs

To download presentationin PDF: visit: www.ECGtraining.org select: “Downloads - PDF”



http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/aSHORTcourseINlongQT.pdf

F 01/16/ 14:53:42 Baseline Inrte-i:;vals-: ‘ 25mm/sec 0.5 mV/cmj

I 7 ) avR _ 7 V1 v4

15 year old male , suffered sudden cardiac arrest. Successful out-of-hospital
resuscitation with CPR / AED. His ECG is shown below:




[ 01/16/ 14:53:42 Baseline Intervals 25mm/sec 0.5 mV/cm—I

I _ aVR__ _ vl v4

= (QTc 447ms)

YT - . . . . . . - . . . = T - VS_" m VG

(QTc 672ms ')

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.



IS THERE ANYTHING

37 _ s
SEA. e e @ I Nomalsius ABNORMAL WITH THIS EKG ?
Room:C4A S%}SQC.-RI’MIOH 418/ 433 $§ No previous ECGs available

Loc:3 Option:23 P-R-T axes 37 22 47

ECG of 37 year old female who suffered syncopal episode while driving, crashed into
a tree, resulting in minor soft tissue injuries. . . . .

A AT

25mm/s  10mm/mV ~ 40Hz 005D  12SL.235 CID: 3 EID:46 EDT:
Page 1 of 1




37 yr Vent. rate Normal sinus rhyth
Female  Caucasian PR interval Nomal ECG NOTE COMPUTER

qnote " s No previous ECGs available INTERPRETATION !

P-R~-T axes 37 22

‘THIS PATIENT EXHIBITS A "CLASSIC" TYPE |
BRUGADA SYNDROME ECG PATTERN:" "
- ELEVATED J POINTS IN V1, V2

- DOWNSLOPING "COVED" ST SEGMENT
-INVERTED T WAVE.

NEVER FORGET THE
"TRIANGULAR" SHAPE |-




37 yr

Female Caucasian
Room:C4A
Loc:3 Option:23
Technician: .

Vent. rate
PR interval
QRS duration
QT/QTc
P-R-T axes

62

180

88
418/424
37 22

BPM
ms
ms
ms
47

Normal sinus rhythm
Normal ECG

No previous ECGs available

Referred by:

SUSPECT

SYNDROME

-NOTE THE "TRIANGULAR"

&\;\g BRUGADA 4

SHAPED S-T COMPLEXES. . ..

[TWATIn

25mm/s

1Omm/mV

40Hz

005D 1281235

CID: 3

EID:46 EDT:

Page 1 of 1




PATTERNS of S-T ELEVATION :

BEWARE of the

" TRIANGULAR "
SHAPED S-T SEGMENT
IN V1, V2, and some-

times also in V3 . . .

THINK - -
‘\\I'?* BRUGADA SYNDROME ‘\‘/f&




1. RBBB PATTERN

2. 5-T ELEVATION
V1, V2, possibly V3

3. ATYPICAL "TRIANGLE" |-
SHAPED S-T SEGMENT -

4. USUALLY EFFECTS YOUNG, HEALTHY
PEOPLE

5. CAUSES SUDDEN DEATH by TORSADES




- GENETIC DISORDER -

GENE SCNbSA, which encodes
CARDIAC SODIUM CHANNELS.
- CAUSES EARLY RIGHT
VENTRICULAR SUB-

EPICARDIAL REPOLARIZATION
- CAUSES RUNS OF TORSADES de POINTES, and

SUDDEN DEATH from TORSADES and V-FIB.
- |S BELIEVED TO CAUSE 4-12% of ALL SUDDEN

DEATHS, and 30 % of ALL CARDIAC DEATHS
where pt. has a STRUCTUALLY NORMAL HEART.




MECHANISM OF PHASE 2 RE-ENTRY IN BRUGADA SYNDROME

NORMAL ENDOCARDIAL ALTERED (SHORTENED) ACTION
ACTION POTENTIAL POTENTIAL OF EPICARDIAL CELLS

M
N

e

ELECTRICAL
GRADIENT




BRUGADA SYNDROME - TESTING

- For CONCEALED cases, a
drug study of AJMALINE,
FLECAINIDE, or
PROCAINAMIDE can UNMASK
the "tell-tale” TRIANGULAR
COMPLEXES of V1 and V2.

-IN EP STUDIES, a PROLONGED H-V INTERVAL
may be observed.

- GENETIC TESTING is performed by THE
RAMON A. BRUGADA FOUNDATION.




CLICK HERE to download 2017 ACC AHA
HRS Guideline- Eval and Mgmt of Syncope

—

2017 ACC/AHA/HRS guideline for the evaluation and () cosvn

management of patients with syncope @
A report of the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society

Writing Committee Members™

Win-Kuang Shen, MD, FACC, FAHA, FHRS (Chair),' RobertS. Sheldon, MD, PhD, FHRS (Vice Chair),
David G. Benditt, MD, FACC, FHRS, ** Mitchell I. Cohen, MD, FACC, FHRS,

Daniel E. Forman, MD, FACC, FAHA,” Zachary D. Goldberger, MD, MS, FACC, FAHA, FHRS,'

Blair P. Grubb, MD, FACC,” Mohamed H. Hamdan, MD, MBA, FACC, FHRS,**

Andrew D. Krahn, MD, FHRS, *% Mark S. Link, MD, FACC,’

Brian Olshansky, MD, FACC, FAHA, FHRS, ** Satish R. Raj, MD, MSc, FACC, FHRS,”

Roopinder Kaur Sandhu, MD, MPH," Dan Sorajja, MD," Benjamin C. Sun, MD, MPP, FACEP,'
Clyde W. Yancy, MD, MSc, FACC, FAHA'"

ACC/AHA Task Force Members Lesley H. Curtis, PhD, FAHA
Glenn N. Levine, MD, FACC, FAHA, Chair Lee A. Fleisher, MD, FACC, FAHA
Patrick T. O’ Gara, MD, MACC, FAHA, Chair-Elect Federico Gentile, MD, FACC



https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=ACC+AHA+guideline+syncope&rlz=1C1GCEA_enUS753US754&oq=ACC+AHA+guideline+syncope&aqs=chrome..69i57j0j35i39j0l3.11776j0j8&sourceid=chrome&ie=UTF-8
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BRUGADA SYNDROME - TREATMENT

ICD implantation is the
only known effective
treatment to date.

www.BRUGADA.org






V-FIB & PULSELESS UT

Kike | A\f"‘\__ﬂ%*"'\f\ﬂ\ f\! \ fh AW J!HMJ‘ “A}\U‘\“w'\mfﬂkf\l

MONOMORPHIC
V-TACH

TORSADES de
POINTES /
Polymorphic VT

ASSESS ECG  120-200j BiPHASIC
SHOCK x 1 360j MONOPHASIC

Switch Reseuel;s lsn START Nl"o
CPR- 2 min - ADVANCED AIRWAY

ASSESS ECG 120-200] BiPHASIC
SHOCK x 1 360j MONOPHASIC

Switch Rescuers -
: - EPI 1 5
CPR- 2 min T .

4

ASSESS ECG 120-200j BiPHASIC
SHOCK x 1 360j MONOPHASIC

. PULSELESS
TORSADES:

Switch Rescuers - AMIODARONE  (1st DOSE - 300 mg) USE
CPR - 2 min (nd DOSE-150mg) _ MAGNESIUM
AFTER AMIOOARONE - consioer waoneswu surare | SULFATE
1-2gm AND/OR LIDOCAINE 1.5 mgkg FIRST




U-FIB & PULSELESS VT

V-FIB
AN AN 2400 J“M_M‘uuwm_ﬂb;\

MONOMORPHIC

V- TACH \/WWW

TORSADES de | B _

POINTES / PANAARAAARAR AR IA AR AR AR A

Polymorphic VT -
[ABCs (CAB)] \

\ 4
-SEND FOR MONITOR / DEFIB or AED
@PR J—[ CALL CODE or 911 (DELEGATE!) ]




ABCs (CAB) |
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AHA ACLS 2010 STANDARDS

THE "H's” and the " T's"

HYPOVOLEMIA
HYPOXIA

HYDROGEN ION ( Ph)
HYPOGLYCEMIA
HYPOTHERMIA
HYPERKALEMIA

TOXINS

TAMPONADE ( CARDIAC)

TENSION PNEUMOTHORAX

THROMBOSIS ( CORONARY or PULMONARY )
TRAUMA



ECG Indicators of STEMI:

“Abnormal ST Elevation in TWQO or
more CONTINGUQUS LEADS”. ..



“Abnormal ST Elevation” . ..

Leads V2 & V3:
- Men <age 40: upto 2.5 mm (.25mv)
-Men 40 +. upto 2.0 mm (.20mv)
- Women (all): upto 1.5 mm (.15mv)

All other Leads of 12 Lead ECG:
- All patients: up to 1.0 mm ( .10mv)



29 yr Vent. rate 75 BPM &= EVALUATE the EKG for signs of ACS:

Mals H D s PR interval T e - ST SEGMENT ELEVATION / DEPRESSION
QRS duration a0 ms - HYPERACUTE T WAVES
{ QT/QTc 3'524"4[_}4 ms - - CONVEX [ FLAT ST SEGMENTS
Loc:3 Option:20 P=R-T axes 70 50 -11 14:07 Hours

- OTHER 5T - T WAVE ABNORMALITIES

Not all STEMIs this obvious . ..




EKGs DON’T
ALWAYS TELL THE
TRUTH. ..

“When evaluating the ECG , there is always an
undesirable degree of LACK OF SENSITIVITY
(“false negatives”) and LACK OF SPECIFICITY

(“false positives”).



ECG Patterns associated with
“EARLY PHASE MiI:”

 J-T Apex abnormalities

* Hyper-Acute T Waves

* Dynamic ST-T Wave
Changes on Serial ECGs



J-T Apex Segment

/1]

ST-Segment T wave: origin to apex




J-T APEX SEGMENT VARIATIONS

|ABNORMAL - CONVEX |

|5
7

| ABNORMAL - FLAT

NORMAL - CONCAVE |

PATTERNS of EARLY INFARCTION
-- FLAT and CONVEX J-T APEX SEGMENTS




S56yr Vent. rate 80 BPM *##+UNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT

Male Caucasian PR interval 154 ms PHYSICIAN INTERPRETATION
QRS duration 78 ms al a1
Rooma9 QT/QT: 380438 ms | Norma) siaws rhythm
oc: tion: —R-T 51 -24
g axes 38 No previous ECGs available

Technician: W Ruppert

Refcrre_d by: Confirmed By:

25mm/s  10mm/mV ~ 40Hz 005C 12SL 235 CID:3 EID: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 )



ECG Patterns associated with
“EARLY PHASE MiI:”

 J-T Apex abnormalities

* Hyper-Acute T Waves

* Dynamic ST-T Wave
Changes on Serial ECGs



‘\\ﬁé HYPER-ACUTE T WAVES - COMMON ETIOLOGIES: @'

CONDITION: SEE PAGE(S):

¢ HYPERKALEMIA — xx-xx

¢ ACUTE MI XX- XX
¢ TRANS-MURAL
ISCHEMIA XX+ XX

— XX-XX




HYPERACUTE T Waves may indicate:

e Early phase Acute Ml

 Transmural ischemia
(usually seen in one
region of the ECG)

* Hyperkalemia (seen
globally across ECG)

* Hypertrophy




Helpful Clue: Hyper-Acute T Waves

e GLOBAL Hyper-acute T Waves (in leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA



ID: 23-Nov- REGIONAL MEDICAL CENTER

hbyears Vent. rate 57 bpm Sinus bradyc  a
Female  Caucasian PR interval 150 ms Possible Left atrial enlargement
QRS duration 102 ms Borderline ECG
Room: QT/QTe 472/459 ms
P-RT axes 76 70 58 ER ATTENDING Rgy, K+= 6.7
' L
vz S -
Technician:
Test ind:
Referred by: Unconfirmed
LOC

I




Helpful Clue: Hyper-Acute T Waves

e GLOBAL Hyper-acute T Waves (in leads

viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA

 Hyper-acute T Wave noted in ONE ARTERIAL
DISTRIBUTION ( Anterior / Lateral / Inferior )
favors TRANSMURAL ISCHEMIA / Early Phase
Acute M|



Male Black
Room: ER

Loc: Option:

Vent. rate 88
PR interval 164
QRS duration 90
QT/QTc 370/447
P-R-T axes 61 62

BPM

Normal sinus rhythm
Normal ECG
No previous ECGs available

<—— NOTE COMPUTER INTERPRETATION




30 yr Vent. rate 88 BPM Normal sinus rhythm CORONARY ARTERIAL DISTRIBUTIONS:
Male Black PR interval 164 ms Normal ECG V1-V4 = LEFT ANTERIOR DESCENDING (LAD)
Room: ER 8%%9&”“0“ - No previous ECGs available I, AVL = DIAGONAL (DIAG) off the LAD or
Loc: Option: P—R-T axes 6l 62 53 HIGHLIGHTED AREAS = OBTUSE MARGINAL (OM) off CIRCUMFLEX (CX)
HYPERACUTE T WAVES V5, V6 = CIRCUMFLEX
Il ll, AVF = RIGHT CORONARY ARTERY or CX

—rERAL"i-'ANTERIQR—WALL o QN ik o S e L LR B B

~ ANTERIOR + SEPTAL WALL --oofioti o ANTERIOR- WALL

PTAL WALL

~ INFERIOR WALL

~ ANTERIOR - SE

BE | dHEEHE

" INFERIOR




Lab findings:

 TOTAL
ICCLUSION of
ANTERIOR
NDING
ERY

'“‘LAD OPEN,




ECG Patterns associated with
“EARLY PHASE MiI:”

 J-T Apex abnormalities

* Hyper-Acute T Waves

* Dynamic ST-T Wave
Changes on Serial ECGs



=oven B rs Reglona
Dept: 2 =

Room =L

BINUE EHYTHHM. . . - : +: + s s s s ssntssrrsnasranssnssnannnsen-NOCEAL F axis, V-Iats 50= 99
CONSIDER ANTEROSEFTAL INFARCT 8 8 B e 0 i e g »30m8, V1 V2
FR . BORDERLINE REPFOLARIEATION ABRORMALITY.........................57 dep & abnormal T
QRS0 BASELINE WANDER IN LEAD(S) V1 V2
ot

SEVEN RIVERS REGITNAL MED CTR

Unconfirmed Diagnosis

25 mm, sad Limk; 10 mm/mv Chest ! 10.0  om/mvV F 60~ 0.15=-100 Bz




3. Dynmamic ST-T Wave Changes in
Serial ECGs. Recorded at SRRMC

1StECG 2" ECG 1StECG 2" ECG







Wellen’s Syndrome Case Study

* 33 y/o male

* Chief complaint “sharp, pleuritic quality chest
pain, intermittent, recent history lower
respiratory infection with productive cough.”

* ED physician attributed the ST elevation in
precordial leads to “early repolarization,” due
to patient age, gender, race (African American)
and concave nature of ST-segments.



Wellen’s Syndrome Case Study

SERIAL EKG CASE STUDY 1 - EKG #1 @ 06:22 HOURS

33 yr Vent. rate 89 BPM Normal sinus rhythm

Male Black E%isn{licrv::! ]gg ms Possible Left atrial enlargement
Lel ms Borderline ECG
QT/QTe 366/445 ms P P
Loc:3 Option:23 P-R-T axes 60 -5 65 NORGVOLTEC O




Wellen’s Syndrome Case Study

SERIAL EKG CASE STUDY 1 - EKG #2 @ 09:42 HOURS
33 yr Vent. rate 67 BPM "#*UNEDITED COPY: REPORT IS COMPUTER GENERATED ONLY, WITHOUT PHYS
Male Black PR interval 160 ms INTERPRETATION".
QRS duration 82 ms Normal sinus rhythm
Egg;"A = Option:23 ]?;rl;?:'rlaxcs 2 Iif'ﬂ) r.?j T wave abnormality, consider anterolateral ischemia

Prolonged QT
Abnormal ECG

111 aVF Vo6



DYNAMIC ST-T Wave Changes
ARE PRESENT !!

NOW

is the time for the

STAT CALL

to the
CARDIOLOGIST !111



Wellen’s Syndrome Case Study

SERIAL EKG CASE STUDY 1 - EKG #3 @ 12:12 HOURS
33yr Vent. rate 64 BPM Normal sinus rhythm
Male Black PR interval 160 ms Marked T wave abnormality, consider anterolateral ischemia
QRS duration 84 ms Prolonged QT
QT/QTc 514/530  ms Abnormal ECG
Loc:7 Option:35 P-R-T axes 45 3 91 At

When compared with ECG of 05-NOV-=2008 05:12.

I aVL Vs

111 aVF Vé



Wellen’s Syndrome Case Study

SERIAL EKG CASE STUDY 1 - EKG # 4 @ 15:37 HOURS

33 yr Vent. rate 71 BPM Normal sinus rhythm

Male Black PR interval 144 ms Marked T wave abnormality, consider anterolateral ischemia
QRS duration 74 ms Prolonged QT

Room:405A QT/QTe 600/652 e Ab T 1 ECG

Loc:5  Option:39 P-R-T axes 20 1 160 MOk ’

111 aVF 3




Wellen’s Syndrome Case Study

_ ,!! ~
SUB-TOTAL /"’"

OCCLUSION OF

LEFT ANTERIOR STENT DEPLOYMENT,
pect LEFT ANTERIOR
DESCENDING ARTERY,

33 ylo male




Wellen’s Syndrome Case Study

SUB-TOTAL £
OCCLUSION OF

LEFT ANTERIOR rosTi

DESCENDING i

ARTERY




BI I’IIASII} 'I' WA\IES

98 y/lo MALE WITH SUB-TOTAL
OCCLUSIONS OF THE LEFT
ANTERIOR DESCENDING ARTERY



58 y/o MALE WITH "WELLEN'S
WARNING." PT HAS SUB-TOTALLY
OCCLUDED LAD X2




Classic “Wellen’s Syndrome:”

Characteristic T wave changes

— Biphasic T waves
— Inverted T waves

History of anginal chest pain

Normal or minimally elevated cardiac
markers

ECG without Q waves, without significant
ST-segment elevation, and with normal
precordial R-wave progression



Wellen’s Syndrome ETIOLOGY:

e Critical Lesion, Proximal LAD

* Coronary Artery Vasospasm

* Cocaine use (vasospasm)

* Increased myocardial oxygen demand

* Generalized Hypoxia / anemia / low
H&H



Wellen’s Syndrome EPIDEMIOLOGY &
PROGNOSIS:

* Present in 14-18% of patients admitted with
unstable angina

* 75% patients not treated developed
extensive Anterior Ml within 3 weeks.

 Median Average time from presentation to
Acute Myocardial Infarction — 8 days

Sources: H Wellens et. A, Am Heart ) 1982;
v103(4) 730-736



http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract
http://www.ahjonline.com/article/0002-8703(82)90480-X/abstract

CLICK HERE to download complete ACC 20t Congress
12 Lead ECG Serial ECG Workshop

American College of Cardiology
20t Congress 2017

Red Rock Resort, Las Vegas
October 25 & 26, 2017

Observation Medicine ECG
Instructor Workshop

Serial 12 Lead ECG Interpretation

By: Wayne W Ruppert, CVT, CCCC, NREMT-P



http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
http://www.ecgtraining.org/sitebuildercontent/sitebuilderfiles/ACC20thCong12LeadECGcond.pdf
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