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STEMI Assistant

by Wayne Ruppert

UNIVERSAL ACS PATIENT MANAGEMENT ALGORITHM
on next page

Select LEAD SET with HIGHEST ST ELEVATION and flip associated tab...
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High School Athlete Dies After Collapsing AtPractice

August 15, 2011 11:28 PM

Share on email17

KDKA

Teen basketball player collapses and dies on court - third
school boy sportsman to do so in less than a month

LADIATORg

33 |

By DAILY MAIL REPORTER
UPDATED: 12:03 EST, 14 March 2011

A teenage basketball player has become the third school boy

sports man in less than a month to collapse and die while playing.

Roma High School junior Robert Garza, 16, was playing in the
AAU tournament on Saturday with the Hoopsters, a South Texas
club team, when he collapsed without any warning.

His death follows that of Wes Leonard, who died of cardiac
arrest from an enlarged heart on March 3 and

Matthew Hammerdorfer,17,
who collapsed after taking a tackle to the chest at a rugby match
near Denver last week.

Sudden: The death of Robert Garza is the third such school boy death in the
last month. The other two both had heart conditions
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© AP

Tragedy: The death comes only weeks after that of
Wes Leonard (right top) and Matthew
Hammerdorfer, who collapsed after taking a school
rugby match near Denver

Ray-Pec student collapses and dies during track
practice
Posted, 2015-03-05

Kansas

A senior at Raymore-Peculiar High School collapsed during track practice
Wednesday and died at a hospital, according to school officials. ... Click to
Continue »
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Family and friends mourn popular Boonsboro High School athlete
Michaela Grove 'was just a good kid that didn't follow the crowd, and people liked that'

July 24,2013|By DAVE McMILLION | R

N /
'301.393.4515 Aonderson

www.andersonphotographs.com PHOTOGRAPHS

NN, —

Family members and friends of a popular Boonsboro High School athlete are mourning her death after she collapsed at a camp
in Mercersburg, Pa., on Monday evening.

Michaela Grove’s mother, Brenda Grove, said she believes her 16-year-old daughter was involved in a tug-of-war competition
at Camp Tohiglo when she fell to the ground in cardiac arrest.

collapsed and died of sudden cardiac arrest while playing in a
high school basketball game in East Stroudsburg, Pennsylvania. His school
did not have a automated external defibrillator available and there were no
nearby emergency medical services.

Afterwards, a nurse at the hospital emergency room suggested to Greg’s
parents that they start a fund to help locals schools get AEDs. The Moyers are
now involved in AED projects statewide, and Greg’s mother, Rachel Moyer,
has traveled as far as Hawaii to advocate for school AED legislation and
donate AEDs
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“Princess George died at age 3 of sudden cardiac arrest brought on by
an undiagnosed heart condition. At the suggestion of the doctor who
saw “George” in the emergency room, her brother was subsequently
tested for heart problems. He was diagnosed with a heart condition that

is, fortunately, treatable.

Jennifer Lynn Balma, their mother, notes that “George” never showed
any symptoms of cardiac problems — until the day she suddenly

stopped breathing.

Olivia Corinne Hoff, 14

Olivia died at age 14 from sudden cardiac
arrest attributed to Long QT Syndrome.
The condition was undiagnosed. Olivia, a high
school freshman involved in sports and
cheerleading, suffered cardiac arrest during
the night. Her mother found her unresponsive
and called 911. Olivia was subsequently
hospitalized, but did not survive.

Her mother, Corinne Ruiz, wrote: “Today, 6
years later, | cry for my daughter every
day. Not a day goes by that | don’t ask
myself: If only | had been told that there
are screening tests or preventative
treatments.”

5/29/2015
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Olivia Corinne Hoff, 14

Olivia died at age 14 from sudden cardiac
arrest attributed to Long QT Syndrome.
The condition was undiagnosed. Olivia, a high
school freshman involved in sports and
cheerleading, suffered cardiac arrest during
the night. Her mother found her unresponsive
and called 911. Olivia was subsequently
hospitalized, but did not survive.

Her mother, Corinne Ruiz, wrote: “Today, 6
years later, | cry for my daughter every
day. Not a day goes by that | don’t ask
myself: If only | had been told that there
are screening tests or preventative
treatments.”
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High school quarterback Reggie Garrett threw his second touchdown pass
of the night, walked off the field, and collapsed from sudden cardiac arrest.
He died in the ambulance on the way to the hospital in West Orange, Texas.
In the news coverage following Garrett’s death, Dallas station WFAA.com

urged cardiac screening for high school athletes.

5/29/2015
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Zachary Shrah, 16

High school football player Zachary Schrah collapsed and died of sudden
cardiac arrest during football practice in Plano, Texas. His mother, Karen
Schrah, has become an advocate for legislation mandating heart screenings
as a part of student physicals.

Zachary’s death had an impact on the community at large. Heart Hospital
Baylor Plano now offers low-cost ECGs and echocardiograms for the area’s
student athletes.

Eric Paredes, a two-sport high school athlete, had an enlarged
heart. But no one knew about it until it was too late. His father,
Hector Paredes, found Eric on the kitchen floor, unconscious and not
breathing. He administered CPR, but was unable to revive him. Eric died
of sudden cardiac arrest.

In Eric’s memory, the family has organized electrocardiogram (EKG)
screening for other students at Eric’s San Diego area high school.

5/29/2015
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In 2005, Chicago conservationist and wildlife educator Max Schewitz died
of sudden cardiac arrhythmia. Since then, the Max Schewitz Foundation,
created by his parents, has provided freeelectrocardiograms (EKGs) for
more than 10,000 Chicago-area students through a Screen for Teens
program.

According to media reports, the screenings have identified 142 teens who
are considered at-risk for sudden cardiac death because of cardiac
conditions.

Nick Varrenti, 16

Nick Varrenti played in two high school football games — varsity and
junior varsity — on Labor Day weekend. A day later, he suffered sudden
cardiac arrest and died. His family learned later that Nick had lived with
an undiagnosed heart condition, hypertrophic cardiomyopathy.
Nick’s parents created the Nick of Time Foundation, which is dedicated to
education schools, athletes, and communities about sudden cardiac
arrest, public access defibrillator (PAD) programs, and cardiac
screenings.

5/29/2015
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Jimmy Brackett, 22, and Crissy Brackett, 21

The hereditary cardiac disease Long QT Syndrome ran in Jackie
Renfrow’s family, but she had no idea about it until two of her

children died from sudden cardiac arrest.

5/29/2015
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Brandon athlete dies after collapsing at practice

TAMPA — A Brandon High School senior Milo Meeks died Saturday, one day after
conditioning with the basketball team during a pre-season workout.

“This is mind blowing,” said Ben Bromley, the junior varsity and assistant varsity
basketball coach at Armwood.

He confirmed Meeks’ death Saturday afternoon but said doctors could not provide
answers about what killed Meeks.

Jeremy TWining, Your Hometown News Source + Dade City News
age 23 February 12, 2015+ 7B dadecitynews.net
Dade City, Florida
February 1, 2015

; Jeremy Grant Twining

TWINING, Jeremy Grant, 21, of Dade
City, joined his savior Jesus in Heaven
on Feb. 1, 2015. He was born May 31,
1993. He graduated from Pasco High
School and was studying Criminal
Justice at Liberty University. He is
survived by his parents, John and Julie
Twining of Dade City; siblings,
Jonathan, Jessica and James Twining of Dade City;
girlfriend, Lydia Tucker of Temple Terrace; paternal
grandparents, Dave and Shirley Twining of Tampa;
maternal grandparents, Edna Margaret Neatherly of
Tampa and Earl and Ginger Hornsby of Cromwell,
Conn.; and countless aunts, uncles, and cousins.
Jeremy will always be remembered for his contagious
laugh, his huge caring heart, and his love for his Lord
and Savior Jesus Christ. A private graveside service
was held Feb. 6 from the Florida National Cemetery in
Bushnell. A memorial service was held at First Baptist
Church of Dade City on Feb. 7. In lieu of flowers make
send donations to the Sudden Arrhythmia Death
Foundation at SADS.org. Hodges Family Funeral Home
was in charge of arrangements.

5/29/2015
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Sad stories, avoidable deaths?

Every day, 19 kids in American die of sudden cardiac arrest, from toddlers
to college athletes. How many of these lives might be saved if communities
made automated external defibrillators (AEDs) readily available?

How many would be spared if their families, schools, and sports organizations

were aware of the benefits of cardiac screening for heart defects?

You can’t help but ask, when you read these sad stories, were these avoidable
deaths?

Don’t take a chance. No excuses. PLEASE get an AED in your child’s school
and on the athletic field.

Sad stories, avoidable deaths?

Every day, 19 kids in American die of sudden cardiac arrest, from toddlers
to college athletes. How many of these lives might be saved if communities
made automated external defibrillators (AEDs) readily available?

How many would be spared if their families, schools, and sports organizations
were aware of the benefits of cardiac screening for heart defects?

You can’t help but ask, when you read these sad stories, were these avoidable

deaths?

Don’t take a chance. No excuses. PLEASE get an AED in your child’s school
and on the athletic field.

Let’s intervene BEFORE they have the need for an AED!

Let's support ECG and Echocardiographic screening of
ourkids..... and as Health Care Professionals: “Let’s ALL
be AWARE of the ECG Indicators of the CONDITIONS
THAT CAUSE SUDDEN CARDIAC DEATH V"

5/29/2015
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IS THERE ANYTHING
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Course Syllabus:

*The Normal ECG
* Brugada Syndrome
* Long QT Syndrome (LQTS)
» Wolff-Parkinson-White Syndrome (WPW)
» Arrhythmogenic Right Ventricular Dysplasia (ARVD)
* Pericarditis / Myocarditis
* Hypertrophy
- Hypertrophic Cardiomyopathy (HCM)
- Valvular Disorders
- Cor Pulmonale

Course Reference Sources:

JACC joumals

From: 2014 ACC/AHA Guideline on Perioperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Surgery: A Report of the
American College of Cardiology/American Heart Association Task Force on
Practice Guidelines

J Am Coll Cardiol. 2014;64(22):e77-e137. doi:10.1016/j.jacc.2014.07.944

Stoelting's Anesthesia and Co-Existing

Stoeclting's i iti
ANESTHESIA AND Disease, 5th Edition
CO-EXISTING

DISEASE  wore. EXPERT CONSULT - ONLINE AND PRINT
By Roberta L. Hines, MD and Katherine E.
Marschall, MD

5/29/2015
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The need for PREOPERATIVE CAD Risk Factor Assessment . . ..

45 yr Vent. rate. 65 BPM
Male Caucasian PR interval 160 ms
QRS duration 86 ms
QIQTe 384/399  ms
Loc:7  Option:3$ P-R-T axes 1 -8 55

20



LEFTANTERI EENDING ARTERY
CIRC. 904 STENOSIS 100%
b =

OCCLUDED

RIGHT CORONARY
ARTERY -
100% OCCLUDED

LEFT CORONARY ARTERY
VASCULATURE

HET edecmon FRAR Gt “The WORST coronary
n‘ vasculature | have seen in
nearly 20 years -- an
estimated 12,000 cases -- in
the CATH LAB ...And this
patient’s 12 Lead ECG was
essentially normal !!”

ACS Risk Stratification: HEART Score
History Highly suspicious .................ooions 2
Moderately suspicious ..................... 1
Slightly/not suspicious ..................... 0
ECG ST Depression ......cccooeviiiiiiiiiinnnn... 2
Non-specific repol. Abnormality............ 1
Normal ... 0
Age B F 2
45-B5 .o 1
SAS 0
Risk Factors 3 + Risk Factors —or-- known CAD ....... 2
Tor2Risk Factors ............cccoooiiiiinns 1
No known Risk Factors ..................... 0
Troponin 3X or more normal limit ...................... 2
2xnormal limit ... 1
Normal ... 0

5/29/2015
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% patients with MACE

HEART score

From: 2014 ACC/AHA Guideline on Perioperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Surgery: A Report of the
American College of Cardiology/American Heart Association Task Force on
Practice Guidelines

CLASS lla
1. A validated risk-prediction tool can be useful in predicting

the risk of perioperative MACE in patients undergoing
noncardiac surgery (37,114,115). (Level of Evidence: B)

v4
» |4 th INTERCOSTAL SPACE |

V4 is at 5th INTERCOSTAL
SPACE. V5 & V6 are on the
SAME HORIZONTAL PLANE.

- PATIENT SHOULD LAY
AS FLAT AS POSSILVE

- LIMB LEADS SHOULD BE
@ PLACED AS DISTALLY
AS POSSIBLE

22



PUTTING IT ALL ON
PAPER...

WAVEFORMS and INTERVALS ...

v

“/'\_‘

|

P wave

P WAVE =
ATRIAL DEPOLARIZATION

QRS COMPLEX =
VENTRICULAR
DEPOLARIZATION
(contracting)

T WAVE =
VENTRICULAR
REPOLARIZATION
(recharging)

5/29/2015
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NORMAL P-R INTERVAL

12 -.20 SEC

120 - 200
mSEC

LESS THAN

A2

OR

120 mSEC

QRS INTERVAL

5/29/2015
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QRS COMPLEX TOO WIDE
WIDER THAN 120 mSEC

THINK:
- BUNDLE BRANCH BLOCK

VENTRICULAR COMPEX (ES)

PACED RHYTHM

L VENTRICULAR HYPERTROPHY
ELECTROLYTE IMBAL. (tk+ lca++)
DELTA WAVE (PRE-EXCITATION)

Vi

:
y

USE LEAD V1 for this technique
To make a RIGHT TURN
you push th ignal | up

0 make a /
ou push the tum signal lever \“//
S P
THINK: |
"QRS points UP = RIGHT BUNDLE BRANCH BLOCK "
To make a LEFT TURN \\ ]/
you push the turn signal lever DOWN . .
£ \\ &
THINK:

"QRS points DOWN = LEFT BUNDLE BRANCH BLOCK"

5/29/2015
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SOME CAUSES OF
LEFT BUNDLE BRANCH BLOCK (LBBB)

- CONDUCTION SYSTEM DISEASE

- OLD ANT./ SEPTAL MI (necrosis To LBB)
é  CARDIOMYOPATHY

é" SEVERE L.V.H.

SOME CAUSES OF
RIGHT BUNDLE BRANCH BLOCK ( RBBB)

- CONGENITAL VARIATION (N HEALTHY HEART)
- CONDUCTION SYSTEM DISEASE
- OLD ANT./SEPTAL MI (Necrosis To res)

- PREVIOUS C.A.B.G. (RBB CUT DURING SURGERY)

é  SEVERE R.V.H.

26



THE QRS COMPLEX

QRS HEIGHT

is a reflection of the
QRS AMPLITUDE.

The NORMAL QRS
AMPLITUDE varies from
one lead to another... | |

THE QRS COMPLEX

QRS AMPLITUDE

is influenced by:

- age
- physical fitness

- body size

- conduction system
disorders

- chamber hypertrophy

5/29/2015
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THE QRS COMPLEX

QRS AMPLITUDE

is measured by finding
the TALLEST POSITIVE
DEFLECTION (RWAVE)
and the DEEPEST
NEGATIVE DEFLECTION
(S WAVE ) on the 12
LEAD EKG and ADDING
THE VALUES TOGETHER

MEASURING THE "OVERALL QRS AMPLITUDE"

Add the SIZE of the TALLEST R WAVE to the SIZE of the
DEEPEST S WAVE....

Referred by: Confirr
| TALLEST R WAVE is in LEAD V4 = 11 mm

|

—\\ I i cmrn g | Go B S S T i ,—\,_ «_“,\;w(,x" AJ.‘(,

| DEEPEST S WAVE is in LEAD V2 = 8 mm |

_/\M\J‘L_,\ (S Er ,__“_ﬁﬁf\ﬁafg‘ el i B LJ/L

OVERALL QRS AMPLITUDE = 19 mm

| : i i g
g g e e AN ’l CEHEHE (/L¥,;,J‘r/’ \__,,,\Jl‘\gfxw,ﬂ,\L/\‘.¥,w\'\

v3 | L‘
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THE QRS COMPLEX

QRS AMPLITUDE

MAXIMUM NORMAL
VALUES are difficult to
define due to differences
in PATIENT AGE, BODY
SIZE, and FITNESS.

HOWEVER A GENERAL

VALUE GUIDELINE IS: 3.0 mV
(30 mm on normally calibrated EKG)

OVERALL QRS AMPLITUDE TOO HIGH:
( GREATER THAN 3.0 mV / 30 mm )

THINK:

@~ VENTRICULAR HYPERTROPHY

5/29/2015
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THE QRS COMPLEX

QRS AMPLITUDE

CRITERIA FOR MINIMUM AMPLITUDE:

Abnormally LOW QRS VOLTAGE occurs
when the OVERALL QRS is:

0.5mV IN ANY LIMB LEAD

1.0 mV IN ANY PRECORDIAL LEAD

OVERALL QRS AMPLITUDE TOO LOW:

(VERTICAL QRS SIZE)
THINK (in absence of obvious OBESITY ) :

COPD ¢ HYPERINFLATION
AMYLOIDOSIS (abnormal protein accumulation in organs)

S(LERODERMA (abnormal hardening of skin)
HEMACHROMOTOSIS  (excesiveironbuildupinbiood /orsars)
MYXEDEMA  (thyrid disorder)

30



By Vent. rale 132 BPM nedited copy: repon is computer generated only, without physician interpretation”,
Female  Black PR imterval 154 mn e and gl'r;;dﬂ' specific ECG xn:ﬁ)'sis s g phy i

Room: AT g?:?'.l[':"""' ‘N“JJ:? I'_":: Sinus tachyeardia with occasional , and consecutive

Locd  Option23 P-R-T axes ETRT T Premature ventricular complexes

Low voltage QRS

ST elevation consider anterolateral injury or acute infarct
wrwwx e w2 ACUTE MI %% #% #% #+

Abnormal ECG

No previous ECGs available
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By Vent. rale 132 BPM “**unedited copy: repon is computer generated only, without physician interpretation”,
Female  Black S:gw:lma] |;4 L . e and gl'r;;dﬂ' specific ECG xn:ﬁ)'sis e Y phy i
uration 6 ms i gl - 4
Roor:ATI OTIOTe WMIT ms hiy it with onnslur:.ll »ind consecutive
Loc3 Option 23 P-R-T axes 5117 =80 -

sider anterolateral injury or acute infarct
® 2 ACUTE M ** #= 33 sx

Abnormal ECG

No previous ECGs available
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BRUGADA SYNDROME
A DEADLY STEMI Mimic. . ...

CASE STUDY 18 --
CHIEF COMPLAINT and SIGNIFICANT HISTORY:

37 ylo FEMALE patient arrives via EMS after being involved in a low speed motor vehicle
accident. Per EMS crew, patient was the driver and sole occupant of a car that struck a
tree. Patient does not recall accident. Upon further questioning, patient admits to
other episodes of syncope and near-syncope. Patientd feeling any chest pain /
pressure or shortness of breath. She states she "felt great” today, until just before the
the accident, when she "suddenly felt lightheaded and must have blacked-out."

RISK FACTOR PROFILE:

&* FAMILY HISTORY: MATERNAL AUNT DIED AT AGE 31, UNEXPECTEDLY. WAS RULED
AS A "HEART ATTACK." THERE WAS NO PRIOR KNOWN HISTORY OF CAD.

Pt. CAO x 3, skin warm, dry, color normal. Abrasions /contusions
on face (airbag deployment). Patient appears to be in excellent physical condition, states
she exercises several times per week (aerobics, weight training, swimming).

BP: 112/66, P: , R:20, SAO2: 100% on room air.

TROPONIN: <.04 BMP and CBC: all values within normal limits.

IS THERE ANYTHING

37 yr . 62 BPM Mormal sinus rhythm ABN ORMAL wlTH THIS EKG 9
Female  Caucasian 180w Nomal ECG
R agas ™ Noprevious ECGs available
Locd  Option:23 w4
Technician
Referred by
i f
o i 1 |
! ' - A I i
i i fi - ~ f f A (!
e — Il =~ — v — N — N\ — AU
1 avr | ¥ I v | { V4
|
|_| | | | ] | |
] WA CRRERE () SIS (57, USRI USRI S ;L--—HL\,-__“_,f\\\,—_.._#l'\_, SRS | S 4 SN oW A Al |
i avL vz { | vs
i Smsn
- | (i | | |
M i f\ | N | | " ! f
i v /-H___.‘,_———___,'il__/xd__n_:-rf.___.-‘-*_ / | [ "---—_F._J-I...-"i ) = = | A R
m avF V3 V6

I"li;\\/" = "!II“\\,-‘_ "‘"'i[ilq\\_/‘—ﬂli\f —-“'—':Ir\\,"'_ ‘_"ir\u'_' _'_':;'\“\/_ —\—‘!in\_,:’ s _‘_‘l!\/——-w—‘h!\/_ “—l'\_
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Iy Vent. i
Female  Cocisim PR nienal R < NOTE COMPUTER
g,';%%mm e = No previous ECGs available INTERPRETATION !

e
e Sn R

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 !l ' =

PATTERNS of S-T ELEVATION :

BEWARE of the

" TRIANGULAR "
SHAPED S-T SEGMENT

IN V1, V2, and some-
times also in V3 . . .

THINK - -

ffé BRUGADA SYNDROME “n‘i

33
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BRUGADA SYNDROME

1.RBBB PATTERN

2.S-T ELEVATION
V1, V2, possibly V3 BAh

3. ATYPICAL "TRIANGLE" |'' 4
SHAPED S-T SEGMENT_

4, USUALLY EFFECTS YOUNG, HEALTHY
PEOPLE

5. CAUSES SUDDEN DEATH by TORSADES

Brugada Syndrome -- 3 ECG Patterns:
-“vJ\f\ — ﬁJ\r——uﬁ it A En ramm
V1 V A L Y
i ’
N < 4
== A
V2 W\ =HE f
! T -fu.-._j ==
Type 1: Type 2: Type 3:
Coved type saddle-back type Saddle-back type
ST-segment ST-segment “ST-segment
elevation elevation elevation”

34



Brugada / Long QT Syndromes cause:

Torsades de Pointes:
* Decreased — to — NO Cardiac Output

 Often patient PULSELESS during episode

» Causes SYNCOPE

» Often DETERIORATES into VENTRICULAR

FIBRILLATION and CARDIAC ARREST.

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

| 5 5 O

—
]

i

,,‘!,,f;\f" ! ‘_?-}Rvn m\i'\ - ]H\ AN ‘
U M 1 464100 1

GO TO = IMMEDIATE = 02/ IV ] EKG

V-FIB DEFIBRILLATION = MAGNESIUM

ALGORITHM ! INFUSION
START IV 1-2gm OVER
CONSIDER 5-60 min,
SEDATION

0 NOT give PROCAINAMIDE AMIOBARONE or SOTALOL
fo patients with TORSADES or POLYMORPHIC ¥T 111

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.

5/29/2015

35



MECHANISM OF PHASE 2 RE-ENTRY IN BRUGADA SYNDROME

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

ELECTRICAL
GRADIENT

Trigger for Torsades de Pointes — ECTOPIC BEAT during
The “ELECTRICAL GRADIENT” phase shown above.

Brugada & Long QT Syndrome:
Causes Torsades de Pointes —
(TdP)A LETHAL DYSRHYTHMIA which
Causes immediate syncope (no
cardiac output). TDP may
Degenerate into VENTRICULAR
FIBRILLAION, resulting in
CARDIAC ARREST and DEATH.

5/29/2015
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BRUGADA SYNDROME

- GENETIC DISORDER -
GENE SCNS5A, 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.
- 1S BELIEVED TO CAUSE 4-12% of ALL SUDDEN

DEATHS, and 50 % of ALL CARDIAC DEATHS
where pt. has a STRUCTUALLY NORMAL HEART.

BRUGADA SYNDROME

- SEVERAL VARIATIONS of this
disorder are known to exist.

- CONCEALED and NON-
CONCEALED.

- The NON-CONCEALED version
HAS THE V1-V3 abnormality
VISIBLE at all times.

- The CONCEALED version - pt. has a NORMAL
EKG at most times - a DRUG STUDY, an EP

STUDY. and/or GENETIC TESTING must be
done to rule out or confirm diagnosis.

37



BRUGADA SYNDROME

-YOUNG MALES of SOUTHEAST
ASIAN DESCENT are in HIGH |
RISK GROUP, however this
disorder affects ANY RACE or
GENDER. -

- BRUGADA SYNDROME is
HEREDITARY.

- SUSPECT BRUGADA SYNDROME in patients with

FAMILY HISTORY of BRUGADA / SUDDEN DEATH,
and/or TORSADES.

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.

5/29/2015
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BRUGADA SYNDROME - TREATMENT

ICD implantation is the
only known effective
treatment to date.

www.brugada.orq

www.sads.orq

www.QTsyndrome.ch

www.crediblemeds.org
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THE Q-T INTERVAL

- BEGINNING OF
QRS COMPLEX
TO THE END OF
THE T WAVE

- NORMAL VALUES VARY
BASED ON HEART RATE

- SEVERAL WAYS TO
DETERMINE NORMAL LIMITS

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
50 0.44 0.48
43 0.47 0.51
Annals of Internal Medicine, 1988 109:905.

5/29/2015
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QT CORRECTION FORMULAS:

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

DETERMINING Q-T INTERVAL LIMITS

THE "QUICK PEEK" METHOD
( for Heart Rates 60-100)

5/29/2015
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The Q - T Interval
should be LESS THAN 1/2 the

R - R Interval
(0] 4 TOO LONG
GOOD

ECG Indicators of Long QT Syndrome:

eQTc 460ms or longer in females*

eQTc 450ms or longer in males*

oT wave alterans

oU waves >100% of the T wave

oU waves merged with T waves

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

*p, Rautahariju, et al, “Standardization and Interpretation of the ECG, Part IV”

JACC2009;53, no. 11:982-991

& WHEN LQTS IS SUSPECTED, TAKE THE FOLLOWING PRECAUTIONS.. . . .
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22 y/o FEMALE Venk. rate 53 bpm PEDIATRIC CARDIOLOGY ASSOCIATES
PR interve 10 ms

Doetor: J MECURMAL K Py Buatwe EST CHCT
e O T o (T B e T Suy) EPEES -t S AL M ittt | ooty g, S A 1 P s i
I VR ¥1 P e o B |
— |
e A 5 PV SSES] TSRS ) SRS IRUE " TR R s RS T B | ,,__./. e

WHEN THE “QUICK PEEK” METHOD for QT INTERAL EVALUATION IS
APPLIED TO THE ABOVE ECG, WHAT IS THE RESULT?

CASE PROGRESSION - 22 YEAR OLD
FEMALE:

DIAGNOSED WITH “EPILEPSY.” All
anticonvulsant medications were INEFFECTIVE at
Controling grand-mal seizure activity.

During visit with Electrophysiologist, patient
exhibited Torsades de Pointes during EST,
collapsed. DURING TDP EPISODE patient
experienced “grand mal Seizure.”

ICD Implanted. ECG finding also discovered in
patient’s infant son. Received ICD at age 5.

5/29/2015
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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

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

B Functional Fraquency 1213 Triggers Lethal "
Type Current Effect ",'FJ”T'.? ECG' Cardiac Event™® Pensatrance
l e S
; mEn) I maotional ress (14%) "
LaTs K 30%-35% A /\ Sieep, Repuse (0%) 2%
M - / 3 Others (19%)
A Exercise (29%)
LaTs2 K 25%-30% i Emotional Stress (49%) 75%
T _~J) N Sleep, Repose (22%)
. Exercise (4%) -
LOTS3 Na 5%-10% i E?f|gggf1€tle?@r-£§sr_él‘?hfl 0%
—f N Others (20%)

5/29/2015
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01/16/ 14:53:42 Baseline Intervals 25mm/sec 0.5 mV/cm |

V4

Type Current F"gﬁe'gr" Fma:;y EcG21? E:ﬁj?:;s&"m Penetrance"
Lars

Exen:lse{ﬁs%%

wrst | K 1 30%-35% J\J\/\ s () 62%
Others (19%)
Exercise

LoTs2 K 1 25%-30% A/\_/\’\ Emational S!I’[f;?z%} 75%
Sleep, Repose (22%)
Exercise (4%

wrs | | e ||| RERRRE |
Others (20%)
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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

Ifpatient has a PROLONGED Q-T INTERVAL,
AVOID DRUGS THAT LENGTHEN THE Q-T.
Such drugs include:

-Amiodarone -Ritalin
-Procainamide -Benadryl
-Levaquin -Haloperidol
-Erythromycin -Thorazine
-Norpace -Propulcid

-Tequin  ..... AND MANY MORE.........

www.torsades.org, & www.azcert.org

5/29/2015
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PATIENT 1: NORMAL

PATIENT 2: GENETIC REPOLARIZATION ABNORMALITIES and/or
HYPOKALEMIA is PRESENT.

KANNANKERIL ET AL.

Patient 1 Patient 2

~e

Same QT-prolonging drug

AJ\A

"Syncope of Unknown Etiology"
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Ifpatient has a PROLONGED O-T INTERVAL,
AVOID DRUGS THAT LENGTHEN THE Q-T.
Such drugs include:

-Amiodarone

-Procainamide -Pseudophedrine
-Levaquin -Haloperidol

-Erythromycin -Thorazine
-Norpace -Propulcid

-Tequin AND MANY MORE

AND MANY MORE...

See: www.torsades.org / JAMA

5/29/2015
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1. RestT JES-NSR, SPONTANEOUS CONVERSION 10:25:03 Al+22 SUORE Sensis ¥ VLS

A A AL Ly

AQ 200 mmHg B

onin AAAN VAW AA bl

wi]

180

o Ritalin was immediately discontinued.
Within 48 hours, U waves were gone.
No more incidents of syncope reported.

TU
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ABSOLUTELY
NO DRUGS
THAT
PROLONG
THE
Q-TINTERVAL !/

ECG Indicators of Long QT Syndrome:

eQTc 460ms or longer in females*

¢QTc 450ms or longer in males*®

oT wave alterans

oU waves >100% of the T wave

oeU waves merged with T waves

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

*p, Rautahariju, et al, “Standardization and Interpretation of the ECG, Part IV”

JACC2009;53, no. 11:982-991

& WHEN LQTS IS SUSPECTED, TAKE THE FOLLOWING PRECAUTIONS.. . . .

5/29/2015
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Long QT Syndrome: T wave Alterans:

ECG Indicating T Wave Alternans

ECG Indicators of Long QT Syndrome:

eQTc 460ms or longer in females*

¢QTc 450ms or longer in males*®

oT wave alterans

oU waves >100% of the T wave

oU waves merged with T waves

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

*p, Rautahariju, et al, “Standardization and Interpretation of the ECG, Part IV”

JACC2009;53, no. 11:982-991

& WHEN LQTS IS SUSPECTED, TAKE THE FOLLOWING PRECAUTIONS.. . . .

5/29/2015

54



J

- SEEN
INFREQUENTLY

U WAVES PANIC VALUES (CONSIDERED
INDICATOR OF LONG QT SYNDROME) WHEN:

-100% or more SIZE OF T WAVE
- MERGED WITH T WAVE
- MORE THAN 1mm IN HEIGHT

THE U WAVE

J

- SEEN
INFREQUENTLY

- MOST VISIBLE IN LEADS V2 & V3

- OFTEN NOT PRESENT IN LEADS II, lll, AVF

5/29/2015
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69 yr Venl. rate 44 BPM
Female  Caucasian PR interval 144 ms

QRS duration 1HE  ms
Room:6 QTgTe 494422 ms
Loe:1 Optioa: 1 P-R-T axes 63 63 123

U WAVES ROUTINE RETRIEVAL

Marked sinus bradycardia

Incomplete right bundle branch block

Possible Inferior infarct . age undetermined

ST & T wave abnormality, consider lareral ischemia
Abnormal ECG

When compared with ECG of 26-MAR=2006 20:32,
no significant change

Referred by 1 | Confirmed By:
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When ECG Indicators of Long QT Synrome are present:

* Obtain a thorough patient history, to rule out incidence of syncope
and family history of sudden death/ near sudden death.

 Evaluate patient’s meds list for meds that prolong the QT Interval.

* Rule out hypothermia

* Rule out CVA

» Evaluate the patient’s electrolyte levels, and

+ MONITOR PATIENT’S ECG FOR RUNS OF TORSADES

 Consider “expert consult” (electrophysiologist) to rule out LQTS

When ECG Indicators of Long QT Synrome are present:

* Obtain a thorough patient history, to rule out incidence of syncope
and family history of sudden death/ near sudden death.

 Evaluate patient’s meds list for meds that prolong the QT Interval.

* Rule out hypothermia

* Rule out CVA

 Evaluate the patient’s electrolyte levels, and

+ MONITOR PATIENT’S ECG FOR RUNS OF TORSADES

» Consider “expert consult” (electrophysiologist) to rule out LQTS

@ | QTS+ ECTOPY = £ Risk of Torsades de Pointes!

5/29/2015
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Suspected LQTS Considerations include:

eAvoidance of Meds that are known to prolong the QT
Interval.

(refer to LIST OF MEDS KNOWN TO PROLONG THE QT INTERVAL).

TREATMENT OF TORSADES de POINTES
per AHA ACLS:

-TRANSIENT: MAGNESIUM SULFATE 1-2
gm IV infusion over 5- 60 minutes.

-PERSISTENT, PATIENT UNSTABLE:
DEFIBRILLATION (prior to 2010:
Synchronized Cardioversion)

-CARDIAC ARREST: FOLLOW Ventricular
Fibrillation Algorithm.

5/29/2015
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THE "SKELETON OF THE HEART"

PULMONARY VALVE OPENING
FIBROUS

"SKELETON
of the
HEART"

TRICUSFID
VALVE
CPENING

|
AORTIC VALVE OPENING
HIS BUNDLE OPENING
I

VALVE
OPENING VENTRICLES

WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

SHORTENED
P-R INTERVAL

5/29/2015
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WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

WIDENED
QRS COMPLEX

WOLFF-PARKINSON-WHITE
EKG CHARACTERISTICS

DELTA
WAVE

5/29/2015
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17-MAY-1997 15:32:09 ST.JOSEPH'S WOMEN'S-WOMEN’ ROUTINE RETRIEVAL

16y Vent. rate % BPM Normal sinus thvthm with sinus archythy
Female Caucasian PR interval 112 ms Left atrial enlargement

QRS duration 118 ms e e hit
Room:REC QTiQTe 3561440 ms ?r;te_rmr_n;‘hni[ ,age urrlld:[elmmzd
Loc:20  Option:50 PoR-T axes 59 -2 107 nferior infarct , age undetermine

ST & T wave abnormality, consider lateral ischemia
Wolfi-Parkinson-White

History:Unknown EKG CLASS #WR030100 Abnormal ECG

Technician: DP 650783 No previous ECGs available

Test ind: EKG

Referred by: Confirmed By:

TM Wﬁmwwmw B

25mm/s  10mmvmV  40Hz 005C  12SL 250 CID: 12 EID:18 EDT: 16:01 17-MAY-1997 ORDER:

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

16 yr Vent. rate 92 BPM \nrmal sinus r}wthm with sinus arrhvthmia
Female  Caucasian PR interval 12 ms
QRS duration 18 ms
Room:REC QTIQTe 3561440 ms
Loc:20 Option:50 P-R-T axes 59 -22 107

WOLFF PARKINSON-WHITE

History:Unknown EKG CLASS #WR030100 bnormal
;2?1"&5“5‘1( g]’ 60783 No previous ECGs available TYPE B

Referred by:

e

it avL

g e

TJMMM@%WMM'MM

25mm/s  10mm/mV  40Hz  005C  12SL 250 CID: I2 EID:18 EDT: 16:01 17-MAY-1997 ORDER:
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51yr Vent. rate 64 BPM
Male Caucasian PR interval 1o ms

QRS duration 146 ms
Room:540 QTIQTe 418431 ms
Loc:s Option:28 P-R-T axes 50 <36 119

Technician .EKG CLASS #WR03696205

01-MAY-1999 04:14:17

Nom nvthm

al si 0
Wolff-Parkinson-White

bnormal
No previous ECGs available

ST. JOSEPH'S HOSPITAL-IN1464

ROUTINE RETRIEVAL

PRE-ABLATION

WOLFF-PARKINSON-WHITE

TYPE A

Referred by
| g

‘onfirmed By:

e neeaEnit

VG

25min's 10mmamV  40Hz  005C 12S5L 4 CID:12

EID:17 EDT: 08:49 01-MAY-1999 ORDER:

Slyr Vent. rate 69 BPM
Male Caucasian PR interval 184 ms

QRS duration B8 ms
Room:426 QTQTe 3921420 ms
Loc:5  Option:28 P-R-T axes 60 69 -50

04-MAY-1999 04:47:41

Normal sinus rhythm

ST.JOSEPH'S HOSPITAL-IN1464

Marked T wave abnormality, consider inferior ischemia

Abnormal ECG

y L
| Wolff-Parkinson-White is no longer Present |

EKG CLASS #WR03696205

ROUTINE RETRIEVAL

POST-ABLATION

‘ L EEEE | BEE |

25miy's 10mmmY  40Hz  005C 1280 4 CID:12

EID:17 EDT: 09:08 04-MAY-1999 ORDER:
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85/84/99 14:16:08

. 2Bmm/sec 4. 2Zmm/mU

ST. JOSEPH'S HOSPITAL

W-P-W DOUBLE BY-PASS TRACT

5/29/2015
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ST. JOSEPH'S HOSPITAL-

37 yr E Vent, rate 180 BPM WIDE QRS TACHYCARDIA — POSSIBLE VT
b Gl PR interval *mS  Right bundle branch block PATTERN
QS dnratidn 148 ms  Apnormal ECG
Room: 0P QT/QTe 284/40| G
Lo 16 P-R=T ax 1
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ST. JOSEPH'S HOSPITAL- ROUTINE RETRIEVAL
T Ven @ bem \ ormal sinus rhytho:
Male  Caucasfan ELN{?J‘VDJ mcula |m excitation, WPW pattern type A
uration ms
RoomOP Griate o Ao 205
Loc8 Option:19 P-R-T ax: 77 44 154

Referred by:

T:wkﬂwvwhﬁwwuhiwjﬁuhkiij;L_imJ
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Physician correctly identified
Atrial Fibrillation with Rapid

Ventricular Response.

However did NOT identify the Wolff-
Parkinson-White component.

Patient was given Diltiazem —

promptly converted to -

VENTRICULAR FIBRILLATION.

AHA ACLS 2010 STANDARDS

'WIDE COMPLEX TACHYCARDIA

(QRS >120 ms)

MONOPHASIC

m PULSE - UNSTABLE PULSE - STABLE

GO TO
V-FIB
ALGORITHM!

= |MMEDIATE SYNC.
CARDIOVERSION:
-100j biphasic
- consider sedation
® INCREASE joules
= MEDS:
-PROCAINAMIDE
-AMIODARONE

= 02, IV-10, EKG

= MEDS:

- ADENOSINE 6-12
(only if REGULAR)

+ PROCAINAMIDE
(20-50mg/min)

- AMIODARONE
(150 over 10min +

1mg/ min INFUSION

5/29/2015
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AHA ACLS 2010 STANDARDS

ST. JOSEPH'S HOSPITAL-
3 = Vent. rae 180 BEM WIDE TACHYCARDIA - POSSIBLE VT
Mk Caucision gg:;_ﬂm w = mﬁk branch block PATTERN
Room: 3 Zouu9l s boormel ECG
Lo Optioe:l§ P-Re=T axes Yonlom

Rederred b . Confumed By,

e

Bmmbs  10mmmV S0H: 000 ISLT2 CID:0
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17 year old male: W-P-W with Afib & RVR
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CHARACTERISTICS of W-P-W with Afib & RVR:
- WIDE COMPLEX TACHYCARDIA
- IRREGULARLY IRREGULAR R - RINTERVALS !!
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(e.9. ADENOSINE CALCIUM
CHANNEL BLOCKERS)

Arrhythmogenic Right Ventricular Dysplasia

* A genetically acquired myocardial disease associated with
paroxysmal ventricular arrhythmias and sudden cardiac death.

» Characterized pathologically by fibro-fatty replacement of the
right ventricular myocardium.

* The second most common cause of sudden cardiac death in
young people (after HOCM), causing up to 20% of sudden cardiac
deaths in patients < 35 yrs of age.

* Typically inherited as an autosomal dominant trait, with variable
penetrance and expression (there is an autosomal recessive form
calledNaxos Disease, which is associated with woolly hair and
skin changes).

* More common in men than women (3:1) and in people of Italian or
Greek descent.

+ Estimated to affect approximately 1 in 5,000 people overall.

5/29/2015
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From: 2014 ACC/AHA Guideline on Perioperative Cardiovascular Evaluation and
Management of Patients Undergoing Noncardiac Surgery: A Report of the American
College of Cardiology/American Heart Association Task Force on Practice
Guidelines

Arrhythmogenic Right Ventricular (RV)
Cardiomyopathy and/or Dysplasia:

In 1 autopsy study examining a series of 200 cases of
sudden death associated with arrhythmogenic RV
cardiomyopathy and/or dysplasia, death occurred in 9.5%
of cases during the perioperative period. This
emphasizes the importance of close perioperative
evaluation and monitoring of these patients for
ventricular arrhythmia. Most of these patients require
cardiac electrophysiologist involvement and
consideration for an implantable cardioverter-defibrillator
(ICD) for long-term management.

ARVD — 12 Lead ECG Indicators

EPSILON WAVES

b / o

5/29/2015
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Weight: 62.0 Kg
Verit Rate (BPM): 252
RR [msec): 238
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ARVD INDUCED VT

THE CARDIOMYOPATHIES &

CARDIOMYOPATHY -

DAMAGE or DEATH OF CARDIAC
MUSCLE CELLS, USUALLY THE
RESULT OF A PATHOLOGICAL
PROCESS, RESULTING IN A
GLOBAL DECREASE OF
VENTRICULAR FUNCTION.

5/29/2015
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THE CARDIOMYOPATHIES &

ISCHEMIC CARDIOMYOPATHY:

CAUSED BY OR RESULTING FROM
ISCHEMIC CORONARY ARTERY DISEASE.

= REVERSIBLE: WHEN CAUSED BY
ISCHEMIA WITHOUT NECROSIS

* IRREVERSIBLE: WHEN CAUSED BY
NECROTIC TISSUE

THE CARDIOMYOPATHIES &

NON-ISCHEMIC CARDIOMYOPATHY:

DILATED
HYPERTROPHIC
RESTRICTIVE
SPECIFIC (OTHER)

S gy =

5/29/2015

74



THE CARDIOMYOPATHIES &

ETIOLOGY ( NON-ISCHEMIC ):

- IDIOPATHIC

- INFECTIOUS

- AUTOIMMUNE

- GENETIC

- ALCOHOLIC / TOXIC

- CARDIOVASCULAR DISEASE /
CHRONIC HYPERTENSION

THE CARDIOMYOPATHIES &

INFECTIOUS ETIOLOGIES:

VIRAL: BACTERIAL.:
COXSACKIE A&B SALMONELLA
ECHO LEGIONELLA
INFLUENZA CLOSTRIDIUM
POLIO
HERPES RICKETTSIAL
ADENOVIRUS
MUMPS FUNGAL.:
RUBELLA / RUBEOLA CRYPTOCOCCUS
HEPATITIS B&C
HIV PROTOZOAN:

SPIROCHETAL: TOXOPLASMOSIS GONDI

LYME'S DISEASE TYPANOSOMIASIS CRUZI

5/29/2015
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THE CARDIOMYOPATHIES &

SPEGTRUM OF CLINICAL PRESENTATIONS :

- WEAKNESS

- DYSPNEA (often exertional)

- CONGESTIVE HEART FAILURE
- ANGINA / CHEST DISCOMFORT
- MIMIC ACUTE MI

- SYMPTOMS OF PERICARDITIS
- CONGESTIVE HEART FAILURE
- PALPITATIONS

- SUDDEN DEATH

THE CARDIOMYOPATHIES &

EKG FINDINGS MAY INCLUDE:

PERCARDITIS CHANGES
CHAMBER HYPERTROPHY (A/V)
Q/QS COMPLEXES

POOR R WAVE PROGRESSION
AV NODAL / BBB (LBBB common)
ATRIAL FIBRILLATION

VENTRICULAR COMPLEXES
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THE CARDIOMYOPATHIES &

EKG FINDINGS, con't:

- Normal EKG

- ACUTE MI (S-T ELEVATION
>1mm IN TWO or more
consecutive leads )

THE CARDIOMYOPATHIES &

CARDIOTROPIC VIRAL INFEGTION
DISEASE PROGRESSION and PROGNOSES:

SYPTOMATIC ASYMPTOMATIC
NON/\ DILATED COMPLETE
FULMINANT FULMINANT CM RECOVERY
[~——T=
AV z
SPONTANEOUS COMPLETE PROGRESSIVE
RECOVERY RECOVERY DETERIORATION
DILA:Iém ASYMPTOMATIC DEATH /
RECURS p LATENCY FOR LIFE TRANSPLANT

5/29/2015
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GASE STUDY: 19 y/o Female presents to
ER via EMS, C/O shorthess of breath. Her
skin is pale, clammy, and diaphoretic. EMS
states they found her lethargic, with a BP
of 66/38. Her 02 SAT was 79. They
placed her on 02 15 LPM via NRB mask,
and started IV NS KVO, then bolused her
with a 250cc fluid challenge. Currently she
is awake, C/O DIB, weakness and nausea.
She's "had the flu” for the last 10 days.

CASE STUDY: PHYSICAL EXAM reveals

JVD, BBS= Coarse Crackles in bases and
mid fields, rales in the upper fields. Pt is
becoming increasingly anxious by the
minute, C/O increased DIB. Her family
states she has been "too weak to get
out of bed for the last few days.”
Repeat BP = 56/30, HR=134, R = 36,
SA02=88% on 15 LPM 02 via NRB.

YOUR COURSE OF ACTION IS ?
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STAT INTUBATION
EKG
DOPAMINE gtt (15 mcg / kg / min )

CXR

ECHOCARDIOGRAM

LABS ( CMP, CBC, PT/PTT/INR, ABG,
TOXICOLOGY, BLOOD CULTURES,
CARDIAC ENZYMES )

ST. JOSEPH'S HOSPITAL-ER ROUTINE RETRIEVAL

19 yr Vent. rate 131 m “ **UNEDITED COPY - REPORT IS COMPUTER GENERATED ONLY, WITHOUT
Female :"; Ln:r val ldlo PHYSICIAN INTERPRETATION

Room:CR d TIOTe uration 04438 ’"’ Unusual P axis, possible ectopic atrial tachycardia with 1st degree A~V block

Loc:3  Option:23 PoR-T ax 231 -9 m} Right bundle branch block

Possible Lateral infarct , age undetermined
Inferior infarct , age undetermined
Abnormal ECG

EKG CLASS #WR03883506 No previous ECGs available
Referred by: I lr-nodm
] : : ‘ .
4 A /'a\_q.fw—f\w'"\,\,u'"'\ﬂj"\,\.'r\—_f""\,_J\M.J".w,j\,— ALk ,\\ || "“. ~ Ml A Jl A
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B8
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THE CARDIOMYOPATHIES &

EKG FINDINGS MAY INCLUDE:

A NORMAL EKG
PERCARDITIS CHANGES
CHAMBER HYPERTROPHY (A/V)

- Q/QS_COMPLEXES |
- POOR R WAVE PROGRESSION

- AV _NODAL / BBB|(LBBB common)
- ATRIAL FIBRILLATION

- VENTRICULAR COMPLEXES

ST. JOSEPH'S HOSPITAL-ER ROUTINE RETRIEVAL

19 yr Vent. rate 131 BPM **UUNEDITED COPY CARDIOMYOPATHY FINDINGS:
Female — PRinterval 240 ms 5 3]
QRS durat 130 ¢ q 1 i
o0 QTIQT IAM448 ms
ppppppp P-R-" 1 -9

EKG CLASS #WR03883506

i by -L ! |/ - ] . Ii __g____
’— W WUHVJ\«/W\,J kJ\,.JL.J L/J\.,—j\f f‘x:;-)] ]/ Ji\
M'NW\JL”\/ ﬁ]fﬂ/—k}/\«ﬂw—b r’\ﬁf J\uAfv?L /‘:Z‘N\/A;L /\“L

i

o)

|/ LF”/J umlﬁf tiaa
| POOR R WAVE PROGRESSION ? |

] CLASSIC ELECTRECAL ALTERANS PATTERN |
BED

N s e e e e e e
TW L5
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GASE STUDY :

STAT ECHOCARDIOGRAM REVEALED
GLOBAL HYPOKINESIS, EF < 20%.
NO PERICARDIAL EFFUSION NOTED.
NO VALVULAR DYSFUNCTION NOTED.

NEXT COURSE OF ACTION ?
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NORMAL EJECTION FRACTION =

55 - 70%

EF = 60%

NORMAL LEFT VENTRICULAR FUNCTION

LEFT CORONARY ARTERY SYSTEM
= NORMAL VASCULATURE
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RIGHT CORONARY ARTERY SYSTEM =
NORMAL VASCULATURE

GASE STUDY:

IABP INSERTED DURING CARDIAC CATH.

STAT TRANSFER TO REGIONAL CARDIAC
TRANSPLANT FACILITY ORDERED.

PATIENT EXPERIENCED VENTRICULAR
TACHYCARDIA and IRREVERSIBLE V-FIB
BEFORE HELICOPTER ARRIVAL.

5/29/2015
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SIMPLY PUT, THE EKG WAVEFORMS
ARE BIGGER AND LONGER THAN
NORMAL IN CHAMBER ENLARGEMENT.

5/29/2015

84



5/29/2015

85



SUSPECT
HYPERTROPHY WHEN:

QRS

COMPLEXES
"SPEAR THROUGH”
OTHER LEADS!

18-NOV-2002 02:15:46

53 yr ; 115 BPM **[UNEDITED COPY - REPORT IS COMPUTER GENERATED ONLY, WITHOUT
Male  Black 160 ms PHYSICIAN INTERPRETATION
ms L T
K 3 ms
P-R-T axes 76 -39 59

EKG CLASS #WRO03896717

a -
No previous ECGs available

Referred by

ST. JOSEPH'S HOSPITAL-ER 1ST PREVIOUS

- - f
vl
L | i I I
| n =
| PR A T B
(1 \“ | I r
|
| | I | | | | | | | | | | |
| ety | e Sy BN d |, P BN TN At N
| [ | | | | |
oz dosc s 233 cio:} | | | | | Fr:28 EPT: 11:27 18 NOV-2002 ORDER
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14=JUL~1997 14:30:58 ST. JOSEPH'S HOSPITAL-ER ROUTINE RETRIEVAL

{Hcr Sl ;’;n_l. rulcl 122 BPM Normal sinus rhythm
- - miecva 3 s Right atrial enlargement
RoomER STR;SQQIE‘:“""" T?SM?;Z‘ o Right axis deviation
Loc-3 ion: -, E Incomplete right bundle branch block , plus right ventricular hypertrophy
S Openlt Far e 7712 3% NORMAL SINUS INFERIOR LATERAL CHANGES
Abnormal ECG
EKG CLASS #WRO03616941
Referred by: Confirmed By:
.05, - :
_‘ EE |t | [t
1 i I l ‘ aVR Vi V4

TWW ]
BEE LR RS RE R AR ER RS SRR ER R

25mmfs  10mm/mV 40Hz 005C 12514 CID: 11

EID:11 EDT: 17:04 15-JUL~1997 ORDER:

EKG CLASS #WR03028722

& Venl rate 100 BFM
pMale  Caucasian PR interval 198 ms

QRS duration 186 ms
Foom ER 53 QTQTe K040 ms
fLoc:} Option: 18 P-R-T axes % 163 .20

19-JUN-1997 22:28:08 ST. JOSEPH'S HOSPITAL-ER ROUTINE RETRIEVAL

Normal sinus rhythm

Left atrial enlargement : A

Right bundle branch block , plus right ventricular hypertrophy
Left posterior fascicular block

*** Bifascicular block ***

NONSPECIFIC 5T CHANGES

Abnormal ECG

When compared with ECG of 21-APR-1996 11:44,
No significant change was found

Confirmed By:

25mms  10mmmV  40Hz:  005C  12SL 4 CID: 10

EID:13 EDT: 23:01 20-JUN-19%97 ORDER:
Pagelof]
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&>  T-WAVES ARE INVERTED
and ASYMMETRICAL

[
oA

asymmetrical

¢z THERE MAY BE S-T SEGMENT
DEPRESSION
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STRAIN PATTERNS ARE INDICATIVE OF
SYSTOLIC OVERLOAD -- THE
VENTRICLES HAVING TO OVERCOME
GREAT FORCE TO EXPEL BLOOD.
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" R-WAVE V1 + S-WAVE LEAD Ill > 25mm

» R-WAVE V5 or V6 > 26mm

» S-WAVE V1 + R-WAVE V5 or V6 > 35mm

» LARGEST R-WAVE + LARGEST S-WAVE
in V-LEADS > 45mm

» R-WAVE V1 + S-WAVE V5 or V6 > 10.5mm
» rSR' in V1 where R' =2 10mm

5/29/2015
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Hypertrophic Cardiomyopathy (HCM)

12 Lead ECG Traits:

* QRS Height -- exceeds normal size, “spearing through QRS in other leads”
* Inverted T waves appear in multiple regions (INFERIOR, ANTERIOR, LATERAL )
+ T WAVES are SYMMETRICAL (No STRAIN PATTERN noted).

Hypertrophic Cardiomyopathy (HCM)

CONMMENT: l ] ACCOUST® T 3 _{ ¥ |_

12 Lead ECG Traits:

* QRS Height -- exceeds normal size, “spearing through QRS in other leads
* Inverted T waves appear in multiple regions (ANTERIOR, LATERAL )

* BiPHASIC T waves in Inferior Leads.

T WAVES are SYMMETRICAL (No STRAIN PATTERN noted).

5/29/2015
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Typical 12 Lead ECG Indicators Suggestive of HCM:

LVH

Inverted T waves (predom V4-V6, Il, aVF, |, L)
ST Depression / Strain pattern

Q waves

Left Axis Dev

LAE

Over 90% of patients with HCM will have an abnormal
ECG.[9-211 ECG abnormalities include T wave inversion
(TWI), ST segment depression, pathological Q waves,
conduction delay, left-axis deviation (LAD) and left atrial
enlargement (LAE).

In a patient with KNOWN Hypertrophic
Cardiomyopathy, OR a patient with NO PREVIOUS
DIAGNOSIS OF HCM who presents with an ECG like
the one on the previous slide, what DIAGNOSIS of
HCM ......

...... WHAT DIAGNOSTIC TEST would be most
appropriate to order next ? ? ?

( HINT....we want to assess Left Ventricular function!)

5/29/2015

92



5/29/2015

T | e O e e

A —— A T A~ ——ie

)
1
-
|

P o T P | e || ) s S

-l __,/*-—R

i ol I | [ P o |

v

93



5/29/2015

—HLd

=T T

557 G | N | SN | P, S |

S0 o i RN | ° S S | P O

zaznms:

o S | N |

94



[ :: IH:

:..I.- il
ﬂhﬂ

. ]"Mu L

5/29/2015

95



!
nflfh 4| Hn im
'! i ! -.'|=|
R

i

il

ARt wr{{HEE (R B 1 i
0 0 A L L O T

I A
f||ii3! (i

5/29/2015

96



5/29/2015

97



What CLASSIFICATIONS of
MEDS do we NEVER give patients
with W-P-W and A-Fib??

AV Nodal Blocking agents —

-NO Calcium Channel Blockers
-NO Adenosine

-AMIODARONE Contraindicated!

What CLASSIFICATIONS of
MEDS do we NEVER give patients
with W-P-W and A-Fib??

AV Nodal Blocking agents —

-NO Calcium Channel Blockers
-NO Adenosine

-AMIODARONE Contraindicated!
....and WHATEVER ELSE

Will says !t ©

5/29/2015
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IS THERE ANYTHING

Rl cuim R 8 e ABEORNMAL WITH Thiy ¥N0 3
[ Q"f*:_mlm ”wﬁ ™ No previous ECGs available
Loc3  Option:23 F-R-T axes a4
Technician:
Referred by-
Il "
fr nuees smny Jl B

| | [ f
ﬂ;ﬂ,/\_w’l 1SR (/A _JLA___JL’«—;JLV_‘W{\,_{\,_HL&H_,JU\H_J

|

—— ;JL,/\-——-—"L-/\—-J.F wf\—‘—d,lJ(\-\—J/\— ;ﬁ.-/\m_mJL_/\m_,Jl

l‘uﬁf‘—v\f i Dot N anes N hass \¥ame NVams Monas AVast N

2Smms  OmmAnV  40Hz  00SD  12SL23S O3 EI:46 EDT
Pagelafl
3Ty Vent. rate 62 BPM Normal sinus rhythm
Female  Caucasian PR interval 180 ms Nommal ECG % NOTE COMPUTER
QRS duration 8 oms J o P 1
QTIaTe 4G oe No previous ECGs available INTERPRETATION !
P-R-T axes N 47

[T~ i e e
ﬁ‘\ﬁjjmqb\_i

Vs

IHES BuEns EuEe |

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 el
"TRIANGULAR" SHAPE !/
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My top two reasons for giving everything in life the best | have to offer.
Wayne W Ruppert, 352-521-1544 wayne.ruppert@bayfronthealtth.com
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