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Electrophysiology Lab

EP Catheters within the heart used for Author Wayne Ruppert conducting Pace
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Cardlac Cath Lab Advantage

Allows us to
CORRELATE
ECG leads
with
SPECIFIC
cardiac

. anatomic
| structures.
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STEMI Assistant

by Wayne Ruppert

UNIVERSAL ACS PATIENT MANAGEMENT ALGORITHM
«««Saa PAGEONE- - -

Select LEAD SET with HIGHEST ST ELEVATION and open to associated page ...

any S POINT - ST Segment ELEVATION ir Lead AVR soe ifis tab

s
PROMIMAL LATERAL BASILAR SEPTUM ANTERICR [ SEFTAL ANTERIOR
o PROZIMAL  ANTERIOR > %
| ws)
=1
l ?
= o
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Bo
. : : . oo
i oo
Il AVL T
INFERIOR INTERICR
1II AVF

STEMI Assistant 1T Information Video
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¢c2RI&Qa hoeSt

A Review Citrus County FD Chest Pain and STE
Protocols



¢c2RI&Qa hoeSt

A Review Citrus County FD Chest Pain and STE
Protocols

A 12 Lead EKG in ACS



¢c2RI&Qa hoeSt

A Review Citrus County FD Chest Pain and STE
Protocols

A 12 Lead EKG in ACS

I Lead Placement

I Correlation of Leads with Coronary Anatomy
I Identify EKG Indicators of ACS

I Bundle Branch Blocks and Identifying STEMI



¢c2RI&Qa hoeSt

A Review Citrus County FD Chest Pain and STE
Protocols

A 12 Lead EKG in ACS

A Identify and Manage Patients with STEMI and
possible Ischemia



¢c2RI&Qa hoeSt

A Review Citrus County FD Chest Pain and STE
Protocols

A 12 Lead EKG in ACS

A Identify and Manage Patients with STEMI and
possible Ischemia
i'aiAy3d O0KS MH [SIFIR 9YD |
determine what to complications to anticipate
I STEMI Alert Procedures



Some Basic Vocabulary:

= |Inadequate blood supply to cells,
but cells are still getting blood. Cellular
Oxygen Demand is HIGHER than the Oxygen
Supply.

A Infarction = blood supply to cells has been cut
off. Cells are no longer receiving oxygen or
glucose. Cells survive by consuming available
glycogen reserves, convert to ANAEROBIC
metabolism. Unless blood supply Is restored,
cells die when glycogen reserves are depletec




Some Basic Vocabulary:

A Acute Coronary Syndrom@ACS) is made up
of the following cardiac conditions:
I Unstable Angina

I Non-ST Segment Elevation Myocardial Infarction
(NSTEMI)

I ST Segment Elevation Myocardial Infarction
(STEMI)

A Low Risk Chest Pain



Beforewe go
any farther,
you should

Know .. .



Sometimes,

ECGS
LIE to us !



ECGs and USED CAR SALESME
often have MUCH In common !




THE ECG in PERSPECTIVE:

PROBLEMS with ECG:

J SENSITIVITY

( FALSE NEGATIVES )

J SPECIFICITY

( FALSE POSITIVES )




PATIENT STANDING, PRETEST BRUCE | Measred ot 60ma Post 1 (10mmim ')
nnnnnnnnnnn . 28 bprn - STANDING | — — O.0mph— -hmhm& il el
00356 mnd 1z + et B0 S = lead | STimm) | Lead ST(mm)
1 1060
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PROBLEMS WITH
SENSITIVITY . . .

NORMAL
ECcG L L

Em.;;@
S
i

LE
l

- |t = LETHAL
TRIPLE

CORONARY ARTERY g | 1 “ - VE SSE L
DISEASE




PROBLEMS WITH SPECIFICITY . . .

S-T SEGMENT ELEVATION - COMMON ETIOLOGIES:

CONDITION:

- ACUTE INFARCTION (STEMI)

| [T POINT

]<1imm [

ABOVE I

P-Q I

Launcrron




PROBLEMS WITH SPECIFICITY .

S-T SEGMENT ELEVATION - COMMON ETIOLOGIES:

CONDITION:

* ACUTE INFARCTION

* HYPERKALEMIA

* BRUGADA SYNDROME

/ « PULMONARY EMBOLUS
/ \ « INTRACRANIAL BLEED
\\ * MYOCARDITIS /
‘ »
J POINT |
{<imm | *L.BUNDLE BRANCH BLOCK
ABOVE | *PACED RHYTHM
P-Q |« EARLY REPOLARIZATION &
JUNCTION| "MALE PATTERN" S-T ELEV.




77 Years Male . 7/2/2015 9:44:46

1North (06)

» SINUS RHYPHM. . . ........... e A e e S e e e e e e e e normal P axis, V-rate 50- 99
. RIGET BURDLE BRANCH BIOCK. . ... ...crvcvrnnsranssnes QRSd>120, terminal axis(90,270)
. ANTEROLATERAL INFARCT, ACUTE.........cciiieiumcnrananannn Q >35ms, ST >0.20mV, V2-Vé

12 Lead; Standard Placement Unconfirmed Diagnosis

- ABNORMAL ECG -
>>> Acute MI <<< Requested by:
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Patient:

A Asymptomatic

A Troponin normal

A Cardiac Cath
angiography =
Gy 2 20ad.
[ 1 5 dE |

A Discharge
diagnosis: |
EARLY REPOLARIZATION. This degree of ST Elevation In
early repolarization is VERY RARE: The only such ECG |
have seen in approximately 13,000 cardiac
catheterizations.



5SaLAUS UKS 9/ L
Issues with
Lack of Sensitivity
&
Lack of Specificity,
The 12 Lead ECG remalins
one of our QUICKEST, most eost
efficient front-line Triage Tools
that we have today.



Sohow do we know when the ECG Is
telling us the truth ???



REMEMBER . . . . Keep the ECG Resuft in
PROPER PERSPECTIVE . . . .

HISTORY
& PHSYSICAL

HEART ﬁ
SOUNDS
SIGNS and
SYMPTOMS CARDIAC
REMEMBER . .. CATH
it's only
ONE PIECE
of the
DIAGNOSTIC

PUZZLE'!




A In the hospital we
utilize ACS Risk
Stratification tools
¢ such as The
HEART Score. We
also have

roponins, Echo,

CTand Cardiac

Cath In the field,

you have far fewer

resourcesl!




A What do you have
In the field?

I Symptoms
I ECG
I Risk Factors




PRESENTING SYMPTOMS
EGG ABNORMALITIES
RISK FACTOR PROFILE




PRESENTING SYMPTOMS
ECG ABNORMALITIES
RISK FAGTOR PROFILE

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




EMS 12 Lead ECG




10 wires . . .

A 4 limb leads
Ac OKSailg ¢




THE ECG MACHINE

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

- LEADS |, I, lll, and V1, V2, V3, V4, V5, V6

1 POSITIVE ELECTRODE —/o

1 NEGATIVE ELECTRODE =)

1 GROUND ELECTRODE \e

- LEADS AVR, AVL, and AVF

1 POSITIVE ELECTRODE /\//O_G)
2 NEGATIVE ELECTRODES ©
1 GROUND ELECTRODE —_ @




THE POSITIVE ELECTRODE

IS THE "EYE" . . .



What part of the HEART
would each lead SEE ?

THE POSITIVE ELECTRODE

<>

15! THE “EYE™ . . .



Imagine a body made of clear
glass, with only a HEART
Inside. We dip this body In
liguid chocolate, and then
scratch holes In each spot
where we normally place the
ECGleads. .. ..



L
I, I, AVF

AREAS VIEWED
by 12 LEAD ECG

AVR

AVL, |

V1, V2

V3, V4

V3, V6

II, 11l, AVF

Fill in the
blanks as
we
proceed!



THE POSITIVE ELECTRODE

<>

What each of the 12
[ S R4 aasSs:
detall . . ..




Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

/

ANTERIOR
CHEST ViV2 V3 V4

WALL

VI, V2 - ANTERIOR / SEPTAL
V3, V4 - ANTERIOR

RUPPERT, WAYNE ID: 7445683659 05-0CT- JOHNS-HOPRINS UNIV.

38 Vrs Vent. Rate: 68  NORMAL 9INUS RHYTHM
MALE PRInt:  160ms  NormalE
ORS: 100ms  Very Healthy Athletic EKG !

AVR

jiupe




LEADS V1 -V3 view the

POSTERIOR WALL

via RECIPROCAL CHANGES.



HOW EKG VIEWS INDICATIVE CHANGES

EXAMPLE: |

AREA OF ACUTE INFARCTION - ANTERIOR/SEPTAL

_ PATIENT'S BACK

EKG sees S-T ELEVATION

ECG LEAD V2

PATIENT'S CHEST U u




HOW EKG VIEWS RECIPROCAL CHANGES
EXAMPLE:
AREA OF ACUTE INFARCTION - POSTERIOR WALL

_— PATIENT'S BACK

EKG sees S-T DEPRESSION

ECG LEAD V2

PATIENT'S CHEST




If we put ECG leads on the BACK

of a PATIENT who is having an
ACUTE POSTERIOR WALL MI

PATIENT'S BACK

EKG sees S-T ELEVATION

ECG LEADS: V7,V8 or V9

PATIENT'S CHEST




Leads ViV4.

AV1c V4 view theANTERIOR WADE the Left
Ventricle.

AV1 and V2 also view tHeEPTAL WALL

AV1c V3 view thePOSTERIOR WAli&
Reciprocal Changes.




Leads ViV4.

AV1c V4 view the of the Left
Ventricle.

A V1 and V2 also view the

AV1c V3 view the via

Reciprocal Changes.



VJ-=Vo ViEW Inc LAICKAL WALL

of the LEFT VENTRICLE

'RUPPERT, WAYNE  1D: 7445683659
38 Yrs Vent.Rate: 68
=g=\/G | MAL PRInt: 160 ms
QRS: 100 ms
V5 I AVR

05-0CT-2006

JOHNS-HOP IS UHIV.

NORMAL SINUS RHYTHM

Normal EKG

Very Healthy Athletic EXG!

/

ANTERIOR
CHEST viv2

WALL MAL—\_.L-H
Lyt

Vi

V2

V3

HEE




Leads V5 & V6:

AV5 & V6 view th& ATERAL WALGJSf the Left
Ventricle.




Leads V5 & V6:

AV5 & V6 view the of the Left
Ventricle.




Leads | & AVL View: Proximal Lateral / Anterior Wall

1D: 7445683659 05-0CT-2006 JOHNS-HOPKINS UNIV.
Vent. Rate: 68 NORMAL SINUS RHYTHM

P-R Int.: 160 ms Normal EKG
: Very Healthy Athletic EKG !




OCCLUSION of DIAGONAL ARTERY

LEFT MAIN CORONARY ARTERY

AV E

i IL'[;\\

- CIRUMFLEX
ARTERY

DIAGONAL

' \ ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

g LEFT ANTERIOR
DESCENDING
ANTERIOR VIEW ARTERY

OCCLUSION of RAMUS ARTERY

LEFT MAIN CORONARY ARTERY

OCCLUSION of OBTUSE MARGINAL ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX

CIRUMFLEX
ARTERY

ARTERY

RAMUS 1st OBTUSE
ARTERY

MARGIMNAL

o ARTERY
AREA OF EKG VIEWED BY “{*:;:\ AREA OF EKG VIEWED BY
LEADS | and aVL N LEADS | and aVL
Memmng,
ey,
LEFT ANTERIOR

ANTERIOR VIEW DESCENDING

LEFT ANTERIOR
PESGEN ANTERIOR VIEW

DESCENDING
ARTERY



Leads | and AVL:

ALeads | and AVL view tRROXIMAL aspeof
the LATERAGNAANTERIORVALLS

Al and AVL can be associated with EITHER the
LATERAL WAlLihe ANTERIOR WA Ldr
BOTH.




Leads | and AVL:

ALeads | and AVL view tRROXIMAL aspeof
the and WALLS

Al and AVL can be associated with EITHER the
. the . or BOTH.




LEADS I, 1ll, and aVF VIEW
INFERIOR WALL of the LEFT VENTRICLE

RUPPERT, WAYNE ID: 7445683659 05-0CT-2006
38 Yrs

JOHNS-HOPKINS UNIV.
Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int: 160 ms Normal EKG
ORS:

100 ms Very Healthy Athletic EKG !

ey v u i B gt
L
| gl L
\ FED by the RCA ( 75-80 % pop )
’ [\ ’ \ or the CIRCUMFLEX (10-15%)




Leads I, lll, and AVF:

A Leads, Il, lll, and AVF view th&ERIOR WALL
of the Left Ventricle.




Leads I, lll, and AVF:

A Leads, Il, lll, and AVF view the

of the Left Ventricle.



Lead AVR Views the BASILAR SEPTUM (region of the Bundle of His).

RUPPERT, WAYNE ID: 744568359 05-0CT-2006 JOHNS-HOPKINS UNIV.
3B Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int.: 160 ms Normal EKG

QRS: 100 ms Very Healthy Athletic EKG !

V1 v4

AVL V2 V3

AVF V3 Vo l I

[

Lo
SR

L




LEFT CORONARY ARTERY SYSTEM

LEFT BUNDLE
BRANCH

BUNDLE OF

RIGHT BUNDLE HIS

BRANCH
l e

'“ﬁ-h____hh

| \ [

DIAGONAL
BRANCHES

Q
=2

ANTERIOR VIEW



Lead AVR:

A Lead AVR views tH@ASILAR SEPTUM.

A TheBASILAR SEPTUKthe area where the
BUNDLE of HIS typically located.




Lead AVR:

A Lead AVR views the

A The is the area where the
IS typically located.




Lead AVR:

A ST Elevation in Lead AVR during Acute STEM
IS assoclated witlLEFT MAIN CORONARY

ARTERWWDbstruction, which has a5%
mortality Rate.

A ST Elevation of Lead AVR when STEMIQS
present is often associated WitCRITICAL

TRIPLE VESSHdease, and/or CRITICAL
OCCLUSION of thé=FT MAIN CORONARY

ARTERYyoth require Coronary Artery Bypass
Graft (CABG) Surgery!!




Lead AVR:

A ST Elevation in Lead AVR during Acute S
IS assoclated with

EM

obstruction, which has a_ %
mortality Rate.

A ST Elevation of Lead AVR when STEMIGT

present is often associated with
disease, and/or CRITICAL
OCCLUSION of the

Graft (CABG) Surgery!!

. both require Coronary Artery Bypass



Venl. rate

64 BPM

Normal sinus rhythm

FE interval 130 ms Normal ECG
8&%%%““““ S 432 ::; No previous ECGs available
P-R-T axes 40 11 6l
| : Referred by: .
" PROXIMAL LATERAL ~ BASILAR SEPTUM | ANTERIOR / SEPTAL ANTERIOR
_lor PROXIMAL ANTERIOR (Bundle of H|5 regmn) .. ; A |
 [eommemEE
INFERIOR PROXIMAL LATERAL |- ANTERIORI SEPTAL LATERAL
jin or PROXIMIAL ANTERIOR L '
I .ﬁ’ 'VZ = i V5
INFERIOR ~INTERIOR .ANTERIOR LATERAL
e S e : f‘u‘ e M SRS S — ]
m AN avF V3 l' ‘( | V6




What REGION of the HEART does EACH LEAD VIEW ? ?

I'I:ead | views:

Lead AVR views:

Lead V1 views:

Lead V4 views:

| |

.\.‘___.‘____,\J l\__/‘\__, _,,-L.[L___,/‘-..__..H__,- ,]lr"u\/- — -—‘—\f"ilfw"—-'—“_\.fq.lp’—“v-—' __.x_.*' I,a—-"\.._.- -__r\.a!l l'""ﬁ‘_“_"" «.J‘I'r"" \_____‘__,xJ'Lr_/‘\\. Lo -’\JI‘PA—-_._ r\..l‘
! | | | | ]
1 avR | f Vi | f | [v4
Lead Il views: Lead AVL views: Lead V2 views: Lead V5 views:

| f

i | ! | ; L |
‘\-—-—-“—f‘ul'\a-'/\*-“—---’\JlL..-"’\-ﬁ- — lFIL-"- “'“'—"ﬂf‘*-ill'\w—-——-—— —-ﬂ*—q.:l‘- M -—-"‘\J\ /\\‘—'—- -—_-\.j‘ /‘k—\‘_‘"\/ﬂ ,’/ ‘-‘_-.—-_.AJI.L f\"—""--- "\-.'Ilk-—"/\“ H——-‘q‘
i aVL V2 | | | Vs

Lead Il view: Lead AVF views: Lead V3 views: Lead V6 views:

-‘ \_.m--»\_,\t,_.--"- : —_,.rf,___.ll'l,_f\.-. S——

[11

o A S W e E e A

aVF

=)

v3 |

| \ \
r_/h";_hr_ - J\J" r"'/‘\\-__""“'"’\j
|
|

/

~
L




*
i1, I, AVF

AREAS VIEWED
by 12 LEAD ECG

AVR ' BASILAR SEPTAL

AVL, | PROXIMAL
LATERAL-ANTERIOR

VI,VZ' ANTERIOR
SEPTAL

POSTERIOR (recip.)

V3, V& ANTERIOR

W V8 | ATERAL

I, 1ll, AVF INEERIOR



AREAS VIEWED
by 12 LEAD ECG

AVR

AVL, |

V1, V2

V3, V4
W, Vb

Il Ill, AVF



THE 12 LEAD ECG HAS TWO MAJOR BLIND SPOTS..

CHEST LEADS V1- V6
WHAT EACH LEAD "SEES'...

POSTERIOR WALL

V6| LATERALWALL

VS LATERALWALL

V4 ANTERICR WALL

V3 ANTERIOR WALL

VR V2IIANTERO-SEPTAL

V1P ANTERO-SEPTAL




The TWO major BLIND SPOTS 0
the 12 Lead ECG are the
POSTERIOR WAdnNd the
RIGHT VENTRICLE




The TWO major BLIND SPOTS 0
the 12 Lead ECG are the
and the



THE 18 LEAD ECG COVERS THE ENTIRE HEART ..

CHEST LEADS V1-V6 aums VAR, V5R, V6R, and
WHAT EACH LEAD “SEES” . . . V7,V8, V9

VO POSTERIOR WALL
V8 POSTERIOR WALL
POSTERIOR WALL

27 N\ LATERAL WALL

7 { B o LATERAL WALL
» WL N V4 ANTERICR WALL

EY % |

.ﬁ ' V3 ANTERIOR WALL

‘ Vs A . ANTERO-SEPTAL

ANTERG-SEPTAL

'V4R RIGHT VENTRICLE
V5R | RIGHT VENTRICLE
 V6R RIGHT VENTRICLE




To do 18 Lead ECG with 12 Lead machine 1 after you
obtain 12 Lead, reposition CHEST LEADS to this
configuration, then print !

HOW TO REPOSITION 6 CHEST LEADS to
OBTAIN 3 RVENTRICLE and 3 POSTERIOR LEADS

LEFT PARASPINAL

MOVE:
V1 to var | POSTERIOR AXILLARY LINE e
| v2 to V5R MIDAXILLARY LINE VA to V7
' V3 to V6R _ @l vs to v

= = " r -
: 3 :"'r it o L]
A 7 Sl
g " TR
- ‘% I A~
N - U

V6 V7 V8 V9

ANTERIOR VIEW POSTERIOR VIEW

\




LEAD PLACEMENT for obtaining
RIGHT VENTRICULAR ECG:

V3

V4R 1 V6R




The INDICATION for obtaining a
RIGHT VENTRICULAR ECG IS
INFERIOR WALL STEMI




The INDICATION for obtaining a
RIGHT VENTRICULAR ECG IS



LEAD PLACEMENT for obtaining a
POSTERIOR ECG.

Leads
V71 V9




The INDICATION for obtaining a
POSTERIOR LEAD ECG Is
ST Depression in Leads-V4.




The INDICATION for obtaining a
POSTERIOR LEAD ECG Is



Coronary Artery Anatomy



The
New England

Medica

1 Journa/




THE CORONARY

84

ARTERIES






12 Lead
1 1 0

ECG becc




INTERPRET THE EKG, THEN:

IDENTIFY THE AREA OF THE
HEART WITH A PROBLEM...
RECALL THE ARTERY WHICH
SERVES THAT REGION. ..
RECALL OTHER STRUCTURES
SERVED BY THAT ARTERY...

ANTICIPATE FAILURE OF
THOSE STRUCTURES. ..



There are MUTLITPLE anatomic
variations in Coronary Artery
Anatomy.

This curriculum reviews the TWO
most common, which account for
approximately 90% of the

population.



Vi- V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

VI, V2 - ANTERIOR / SEPTAL
V3, V4 - ANTERIOR

RUPPERT, WAYNE ID: 7445683659 05-0CT- JOHNS-HOPRINS UNIV.
3BYrs Vent. Rate: (7] NORMAL US RHYTHM
MALE P-R Int.: 160 ms Normal E

QRS: 100 ms Very Hea Athletic EKG !

AVR V1 4

/

ANTERIOR
CHEST ViV2 V3 V4

WALL | ‘|‘

AVL V2 V3

AVF Va l I

[Lf

Leads VX V4 are associated with the Left Anterior Descending Artery



LEFT ANTERIOR DESCENDING ARTERY

BUNDLE OF

RIGHT BUNDLE HIS
BRANCH

LEFT BUNDLE
BRANCH

DIAGONAL
BRANCHES

ANTERIOR VIEW



cutaway view of the

&~ SUPPLIES APPROX. 45% of the LV MUSCLE MASS
RIGHT DOMINANT

o’” “\.’ SYSTEM

CIRCUMFLEX
(CX) ARTERY

Lo jan

RIGHT CORONARY
ARTERY (RCA)

[LEFT MAIN CORONARY ARTERY (LMCA)




Left Anterior Descending Artery

The LAD supplies blood to the ANTERIOR and
SEPTAL walls, and includes the following
CRITICAL STRUCTURES:

A Approximately45%of the Left Ventricle
A Bundle of His
A Bundle Branches




Left Anterior Descending Artery

The LAD supplies blood to the ANTERIOR and
SEPTAL walls, and includes the following
CRITICAL STRUCTURES:

A Approximately ___ of the Left Ventricle
A
A




VJ-=Vo ViEW Inc LAICKAL WALL

of the LEFT VENTRICLE

'RUPPERT, WAYNE  1D: 7445683659
38 Yrs Vent.Rate: 68
=g=\/G | MAL PRInt: 160 ms
QRS: 100 ms
V5 I AVR

05-0CT-2006

JOHNS-HOP IS UHIV.

NORMAL SINUS RHYTHM

Normal EKG

Very Healthy Athletic EXG!

/

ANTERIOR
CHEST viv2

WALL MAL—\_.L-H
Lyt

Vi

V2

V3

HEE




CIRCUMFLEX ARTERY

ANTERIOR VIEW




cutaway view of the

&= SUPPLIES 20 -30 % of the LV MUSCLE MASS

‘. go» RIGHT DOMINANT
()

) / SYSTEM

RIGHT CORONARY
ARTERY (RCA)

LEFT MAIN CORONARY ARTERY (LMCA)

LEFT ANTERIOR DESCENDING (LAD) ARTERY (below LMCA)




Circumflex CX Artery

In patients with a Right Dominant coronary
artery system, the Circumflex supplies blood to:

A Approximately 2030% of the Left Ventricle,
which includes:
| Lateral Wallof Left Ventricle
I ApproxY2 of Posterior Wall

A On rare occasion, th&INUS NODE




Circumflex CX Artery

In patients with a Right Dominant coronary
artery system, the Circumflex supplies blood to:
A Approximately 2030% of the Left Ventricle
which includes:
I of Left Ventricle

'|'
A On rare occasion, the




LEADS I, 1ll, and aVF VIEW
INFERIOR WALL of the LEFT VENTRICLE

RUPPERT, WAYNE ID: 7445683659 05-0CT-2006
38 Yrs

JOHNS-HOPKINS UNIV.
Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int: 160 ms Normal EKG
ORS:

100 ms Very Healthy Athletic EKG !

ey v u i B gt
L
| gl L
\ FED by the RCA ( 75-80 % pop )
’ [\ ’ \ or the CIRCUMFLEX (10-15%)




DOMINANT
RIGHT CORONARY ARTERY

NODE

POSTERIOR
VIEW



Right Coronary Artery (RCA)

In patients with a RIGHT DOMINANT system,
the RCA supplies blood to the following cardiac
structures:

A Sinus Node
A Right Ventricle
A AV Node

A Approximately15-25%of the Left Ventricle
i INFERIOR Wall
i %2 POSTERIOR WALL




Right Coronary Artery (RCA)

In patients with a RIGHT DOMINANT system,
the RCA supplies blood to the following cardiac
structures:

A
A

A

A Approximately %f the Left Ventricle
i INFERIOR Wall
i %2 POSTERIOR WALL




CCFD

Chest Pain Protocol

(p. 24)

=N

v

Declare a STEMI Alert

Transport to an appropriate
STEMI Center

Maotify the receiving facility and transmit
the 12 lead as soon as possible

324mg PO

v
v

r

Vascular Access

Consider

Mormal Saline for 200 — 1000 ml
for Inferior wall MI

v

NTG 0.4mg SL g 5 min if SBP is
greater than 90mm/Hg

v

Fm{myl
25 meg VIO up to 100 mecg
Or
2mg IV g 3-5min to a total of
10mg
Contact OLMC for additional
dosing

J

Zofran

with administration of
HNarcotics for Pain




If SPO2 is less than 94%

v

Cardiac Monitor and 12 Lead

12 Lead should be obtained as soon as
possible

v




Initlal Assessment:

A ABCs (rule ou or treat ¢ cardiac arrest)
A SHOCK Assessment



SHOCK ASSESSMENT

SHOCK =

INADEQUTE TISSUE
PERFUSION

SECONDS

-STARTS THE INSTANT YOU SEE
PATIENT

- ENDS WHEN YOU REACH THE
PATIENT'S SIDE



SHOCK ASSESSMENT

LOC: AWAKE
ALERT &
ORIENTED

SKIN: NORMAL HUE
WARM
DRY

BREATHING: NORMAL

NORMAL
STATUS: \ NORMAL




RAPIDLY FINIAND TREAT
THE ROOT CAUSE. ..



* ABCs

¢ SHOCK ASSESSMENT

UNCONSCIOUS

CONSCIOUS, WITH
SIGNS OF SHOCK

v

CONSCIOUS, NO
SIGNS OF SHOCK

RESUSCITATE
PATIENT as per
ACLS, or
INSTITUTIONAL
PROTOCOLS

RULE OUT
CAUSES OF
SHOCK:

- INSULIN
- CARDIOGENIC

- HYPOVOLEMIC
- METABOLIC

- NEUROGENIC

- SEPTIC

- RESPIRATORY
- PULMONARY

EMBOLUS
- DRUGS / MEDS

PROVIDE
APPROPRIATE TX

>

+

¢ ASSESS VITAL
SIGNS & 02 SAT

e« ECG MONITOR

* TREAT
SYMPTOMATIC
DYSRHYTHMIAS
as per ACLS, or
INSTITUTIONAL
PROTOCOLS

e STARTIV &
DRAW LABS







ACLS criteria for Oxygen:

A{1 hn fS8aa GKIFY on
A Signs of Hypoxia (shock) are present.

Some agency protocols are more aggressive
about when O2 is given



CHIEF COMPLAINT

KEY WORDS:

a/ 1 9{¢cy t!'Lb k 19! %
C!bb, C99[ LbD LbZ¢ S

SHORTNESS BREATH
DIZZINESS / LIGHTHEADEDNESS

ETC. ETC. ETC.



a/ flFaaroé OF NR

A Location: Substernal
A Dull or Pressurelike in nature
A Does not change witlleep inspiration




A4

a/ flFraairoég O NR

A Location:
A or in nature

A Does not change with




INFRRGTION

- - = Classic Symptoms™ - - -

(&= QUICK ASSESSMENT "SHORT FORM"

vl SUBSTERNAL CHEST PAIN
(HAVE PATIENT POINT TO WORST PAIN )

vl DESCRIBED AS "DULL PAIN,"
"PRESSURE,” or "HEAVINESS"

vl DOES NOT CHANGE WITH
DEEP BREATH




TYPIGAL SYPTOMS of
ACUTE CORNARY SYNDROME:

v~ CHEST PAIN - DESCRIBED AS...

- "HEAVINESS, PRESSURE, DULL PAIN, TIGHTNESS"™
- CENTERED IN CHEST, SUBSTERNAL

- MAY RADIATE TO SHOULDERS, JAW, NECK, LEFT or
RIGHT ARM

- NOT EFFECTED by:
= MOVEMENT
= POSITION
" DEEP INSPIRATION

v~ SHORTNESS OF BREATH
- MAY or MAY NOT BE PRESENT

v~ NAUSEA / VOMITING
- MAY or MAY NOT BE PRESENT



ATYPICAL SYMPTOMS of ACS

227



Acute MI patients who present * The information listed in the table to

without chest pain* are SHREWD: the immediate left resulted from a study
conducted by John G. Canto, MD, MSPH,

Stroke (previous history of) et. al., of the University of Alabama. The
. T JP : , study consisted of 434,877 patients
LS BT gpl evious history of) diagnosed with AMI betwegn 1994 and
Race (non-white) 1998 in 1,674 US hospitals. Study
Elderly (age 75+) results were published in the Journal of
Women the American Medical Association (JAMA)
Diabetes mellitus on June 28, 2000, Vol. 283, No. 24, pages

3223-3229

Common atypical complaints associated with

AMI without chest pain include:

Malaise (weakness) Fatigue

I ndigestion Abdominal pain
Nausea Cold sweats
Dizziness Elevated heart rate
S yncope Dsypnea

BOOK PAGE:




Effect of Having Multiple Risk Factors for AMI Without Chest Pain

% of
PATIENTS with
ACUTE MI
PRESENTING
TO THE
EMERGENCY
DEPARTMENT
WITHOUT
CHEST PAIN

NUMBER OF RISK FACTORS PRESENT
RISK FACTORS INCLUDE: Stroke (previous), Heart failure (previous), Race (non-white), Elderly (age 75+), VW omen, Diabtetes
DATA SOURCE: J. CANTO, MD, MSPH, et al, JAMA 2000:; 283 : 3223 - 3229




UNUSUAL FATIGUE
SLEEP DISTURBANCE SHORTNESS OF BREATH

SOB WEAKNESS
INDIGESTION UNUSUAL FATIGUE

ANXIETY % COLD SWEAT
DIZZINESS




Physical ExamClues of M.

A Skin may be PALE, CLAMMY

A SWEATING (Diaphoresis)

A Clutching /Rubbing chest

A BP can be high, normal or low

Al vyEASGE k af221 2F A



All patients with ACS symptoms . . .

STAT 12 Lead ECG; obtain and have
read within 10 minutes !!!

ACC/AHA Guideline!




All patients with ACS symptoms . . .

STAT 12 Lead ECG: obtain and have
read within 11

ACC/AHA Guideline!




The 12 Lead ECG to Rule out AC

A Acute Coronary Syndrom@ACS) is made up
of the following cardiac conditions:
I Unstable Angina

I Non-ST Segment Elevation Myocardial Infarction
(NSTEMI)

I ST Segment Elevation Myocardial Infarction
(STEMI)

A Low Risk Chest Pain



Unstable AnginaECG:
he 12 Lead ECG may show:

The 12 Lead ECG may show:

- ST Depression

- Other ST Segment changes

- Inverted T waves

- THE ECG MAY BE COMPLETELY NORMAL



CHIEF COMPLAINT and SIGNIFICANT HISTORY:

45 ylo MALE c/o EXERTIONAL CHEST PRESSURE x past 2 months, getting worse. In last
week, CHEST PRESSURE has come on at rest. DYSPNEA sometimes present. Pain is
relieved when patient rests, however now takes longer than 20 minutes to subside.

RISK FACTOR PROFILE:

& “FAMILY HISTORY: father died of AMI age 50, brother had CABG age 44
&~ CIGARETTE SMOKER x 20 YEARS

& “HYPERTENSION

&“ELEVATED LDL, TRIGLYCERIDES, LOW HDL CHOLESTEROL

N [of- YD ¢\ Ml Pt asymptomatic at time of exam, skin warm, dry, color normal, pupils PERLA,
no JVD, lungs = clear, heart sounds normal S1, S2. Abd. soft, non-tender, No ankle edema

apAEms (el BP: 177/96 P: 64 R: 16 SAO2: 99% on room air

W-:EH TROPONIN: <.04




45 yr
Male Caucasian

Loc:7 Option:35

Vent. rate

PR interval
QRS duration
QT/QTe
P-R-T axes

65 BPM

160 ms

86 ms
384/399 ms
11 -8 55
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LEFT VENTRICU

Sys Yolume = 65.5 cc

Dia Area = 4983.5 mm2
Dia Volume = 213.5 cc



CASE STUDY 15 -

42 ylo FEMALE c/o INTERMITTENT CHEST PRESSURE which has been WORSENING during the past
week. Also c/o mild DIB. Symptoms previously provoked by exertion, now comes on at rest.

RISK FACTOR PROFILE:

é* HYPERTENSION
G‘j"*mGARETTE SMOKER x 15 YEARS
& FAMILY HISTORY - FATHER Dx WITH CAD, HAD CABG AT 52

o s N 451 (0910 2 ¢\ F Pt. ASYMPTOMATIC at time of exam. SKIN WARM, DRY, COLOR NORMAL, PERLA,
LUNGS= CLEAR, HS NORMAL S1,52, NO ANKLE EDEMA.

VLIRS el S BP: 148/92 P: 64 R: 20 SAQO2: 97% on 2 LPM 02
W4 TROPONIN: <.04




&~ EVALUATE THE EKG FOR:

42 yr Vent rate &1 BPM : o :

Female Caucasian PR interval it - ST SEGMENT ELEVATION / DEPRESSION
QRS duration 74 ms -HYPERACUTE T WAVES

Room:S5 QT/QTc 4621472 ms -FLAT /CONVEX J.T APEX SEGMENTS

G D P-R-T axes 65 42 -72 " OTHER ST-T WAVE ABNORMALITIES

- ABNORMAL R WAVE PROGRESSION / TRANSITION

Seicmmmsmseemaic . Ceunic CDERERCRRE -
| | Lam[w | i Vﬂrﬂ ’I"”j{ V4 (/\h\_ﬁjl'/\

]

¥5

B - | |
Al b L

HH




42 yr Vent rate 63 BPM Normal sinus rhythm ST SEGMENT DEPRESSION

Female Caucasian PR interval 142 s - -
QRS duration 74  ms ST & T wave abnormality, consider inferior ischemia

Room:S5 QTIQTc 462/4T2 3 Abnormal ECG
Loc:3  Option23 P-R-Taxes 65 42 -7 2

ANTERIOR SEPTAL ANTERIOR
LAD

—I = JL—V" ik \JL—\f-—le 117, T T s T r/’\.______T"’\_,_ —ar”) -x_n.-frﬂ-hvﬂjﬂ-ﬂ kata,

11 aVL v

A J'-\f’— A"L\/“ T ) 151V A e ”JL—\r—-mlr/\ - ﬂ“*u{r’ d ~HJHL—-!“~-'*-*-L—~"“—”’“

2| e 0




Unstable Angina Findings:

The 12 Lead ECG may exhibit:
A STT Wave change leads that view the
Ischemic region
I ST Depression
I T Wave Inversion
ihidKSNHA g D K-F dhanges { ¢
The ECG may bEOTALLY NORMAL
Troponin ISNEGATIVE

o I




Unstable Angina Findings:

The 12 Lead ECG may exhibit:

A in leads that view the
Ischemic region
I ST Depression
I T Wave Inversion
ihidKSNHA g D K-F dhanges { ¢
The ECG may be
Troponin Is

o I




CORONARY ARTERY




Non-STEMI (NSTEMI)

NonST Segment Elevation Myocardial Infarctior
Ga®&YyR2O0F NRAIFf aLé¢ & o

T wave points away from
zone of Infarction. Often
there is ST Depression.




NSTEMI Findings:

The 12 Lead ECG may exhibit:
A STT Wave change leads that view the
Ischemic region
I ST Depression
I T Wave Inversion
ihidKSNHA g D K-F dhanges { ¢
The ECG may leOMPLETELY NORMAL
Troponin IsPOSITIVE

o I




NSTEMI Findings:

The 12 Lead ECG may exhibit:

A in leads that view the
Ischemic region
I ST Depression
I T Wave Inversion
ihidKSNHA g D K-F dhanges { ¢
The ECG may be
Troponin Is

o I




Y CASE STUDY11 - ATYPICAL EKG

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

42 ylo MALE in ED c/o INTERMITTENT SUBSTERNAL CHEST PAIN x 9 HOURS, "8" on 1-10 scale,
pain does not radiate, not effected by position/deep inspiration. Denies DIB.
Pt. given NTG 0.4mg SL without releif of CHEST PAIN.

RISK FACTOR PROFILE:

& ELEVATED LDL CHOLESTEROL, LOW HDL CHOLESTEROL

v PATIENT DENIES SMOKING, FAMILY HISTORY, HYPERTENSION

e\ D CVH CAOx4, SKIN WARM, DRY, COLOR NORMAL, NON-ANXIOUS,
LUNGS CLEAR, HEART SOUNDS NORMAL S1, S2, NO JVD, NO ANKLE EDEMA

BP: 122/76 P: 86 R: 16 SAO2: 98% on 2 LPM 02
CK MB: 2241 CKINDEX: 5.1

VITAL SIGNS:
Wi-EH TROPONIN: >500 CK: 4,410




42 {; : Venl. rate “#+*ynedited copy: repont is computer generated only, without physician interpretation”.
Ma Hispanibc PR interval ; Mormal sinus rhythm
RED gﬁ%ﬁ'ﬁm“"“ Nonspecific ST abnormality
e g Abnormal ECG
7 i [
T Eipload =T Mo previous ECGs available

CASE STUDY QUESTIONS:
NOTE LEADS WITH ST ELEVATION: NOTE LEADS WITH ST DEPRESSION:

WHAT IS THE SUSPECTED DIAGNOSIS ?

WHAT IS THE "CULPRIT ARTERY" - if applicable ?

LIST ANY CRITICAL STRUCTURES COMPROMISED: LIST ANY POTENTIAL COMPLICATIONS:




TOTAL OBSTRUCTION - PROXIMAL
CIRCUMFLEX ARTERY

POST PTCA/STENT TO CIRCUMFLEX
ARTERY

DOMINANT RIGHT CORONARY ARTERY
OPEN

Y-y

OaVoime sl Vet Sk veemn0m




Non-STEMI (NSTEMI)

NonST Segment Elevation Myocardial Infarctior
da&y R2 OF NRAGLOF NaULAEF t o gdb

CKA&a Aa | &Gt NOAFE 21| f ¢
cells are dying, and the Troponin becomes
RSUSOUlIoftS Ay OGKS LJ GAS
L adz- ftfée af Saa aASOSNBE 0
needs blood thinners and to get to tloath

lab In 2448 hours.



STEMI

A ST Segment Elevation Myocardial Infarction.

ST Segment Elevation is
noted over zone of
infarction.




STEMI

ST Segment Elevation Myocardial Infarction.
O GdPdzfi ff G KAOlYySaaze ¢N.

This Is a lifghreatening emergency. Part of
0KS LI GASYGQa KSIF NI Aa
be restored within 90 minutes or less in order

to preserve heart muscle. Based on the

region of the heart affected, critical and often
lethal complications rapidly develop.



Ischemia and Infarction = Acute
Coronary Syndrome

The conditions associated with Acute Coronary
Syndrome (ACS) include:

A Unstable Angind@schemia)

A NonST Segment Elevation Myocardial
Infarction (NSTEMI)infarction)

A ST Segment Elevation Myocardial Infarction
(STEMI)Infarction)




Q: Tecevaluate the patient for ischemia
or Infarction, what part of the ECG do we
look at?



Q: Teevaluate the patient for iIschemia
or infarction, what part of the ECG do we
look at?

A. We evaluate the

A J Points

A ST Segments &

A T Waves

XXXXXXXXXDPD AY S| Of



Evaluating the ECG for ACS:

STEP 1

- EVALUATE WIDTH OF QRS:

NORMAL ( <120 ms)

WIDE (> 120 ms)

ORIGIN --

(&= OF SUPRAVENTRICULAR

DETERMINE QRS MORPHOLOGY:

+

RIGHT BUNDLE BRANCH
BLOCK PATTERN

]

LEFT BUNDLE BRANCH
BLOCK PATTERN

Ll

I

I

h 4
EVALUATE FOR
ST DEPRESSION
IN USUAL MANNER

EVALUATE FOR
ST ELEVATION
IN USUAL MANNER

DO NOT RELY ON
ST DEPRESSION
AS A MARKER OF ACS. -
WIDE QRS COMPLEX
RHYTHMS (both L and R
BBB PATTERNS ) OFTEN
CAUSE: DEPRESSION of
JPOINTS, ST SEGMENTS,
& INVERSION OF T WAVES.

USE CAUTION -

ST ELEVATION
IS ROUTINELY SEEN IN
WIDE QRS COMPLEX
RHYTHMS WITH LBBB
PATTERN. FOLLOW AHA
CRITERIA (page 109) FOR
DIAGNOSIS OF STEMI IN
PRESENCE OF LBBB.




Evaluating the ECG for ACS:

Patients with Normal Width QRS
(QRSc& 120ms)

STEP 2 - EVALUATE the EKG for ACS

THE EKG MARKERS USED FOR DETERMINING THE PRESENCE OF ACUTE CORONARY SYNDROME
INCLUDE:

- JPOINTS
- ST SEGMENTS
- T WAVES

CAREFULLY SCRUTINIZE THESE MARKERS IN EVERY LEAD OF THE 12 LEAD EKG, TO DETERMINE
IF THEY ARE NORMAL or ABNORMAL.



Q: Why i1s QRS width an issue
when we look at J Points, ST
Segments and T Waves??



Q: Why i1s QRS width an issue
when we look at J Points, ST
Segments and T Waves??

A. When the QRS iIs abnormally
wide (> 120ms), it ALTERS the ¢
Points, ST Segments and T Wave



THE J POINT SHOULD BE..

WITHIN
1T mm
ABOVE

OR
BELOW
the

ISOELECTRIC
LINE




THE ISOELECTRIC LINE

sl e

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

® ® DPUKS aFtlFad Ay
when there Is no detectable electrical
activity . . .



The Isoelectridine -

AU Q

Name: ; | . } 12-Lead 1 |
D: 1 : oy MHEHEE | 112:44:29
Patient !D ' . |PR0.138s | QRS 0.082s |
Incident ID: ; L QT/QTe: | 0.360s/0.454s
Age:78 | | | Sex: | P-QRS-T Axes: 49°

i ; laVR

o e f ﬂ
L LN«J

i M\j\,,mfbﬂ,xﬁ,\ﬂ/d\fk/mj
B | avF

x1 0 .05- 40‘-Iz 25mrr\‘!sec | |

" HR 96bpm | :

V 2 0

-BorderllneECG*Unconﬁrmed** -
* Normal sinus rhythm | |
* Moderate voltage criteria for LVH may be normal varlant

-19°647 | |

VA

Hud

|V6;

ACLSMedlcalTralnlng com ' @ACLSMedTralnlng


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjt9-zH-bjgAhWwTt8KHXOuAmkQjRx6BAgBEAU&url=https://www.aclsmedicaltraining.com/blog/guide-to-understanding-ecg-artifact/&psig=AOvVaw1J4TUY_QecWnYSb3IFziYR&ust=1550155311675809

THE P-Q JUNCTION

. . . IS the POINT
where the P-R
SEGMENT ends
and the QRS
COMPLEX BEGINS.

Used for POINT

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

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




Use the PQ junction as a reference
point for measuring the J Point and
ST S3AYSY Uisorkd®iy lingis

THE P-Q JUNCTION not 1So-

\ 4

. . is the POINT S f S l.] N\]

where the P-R

SEGMENT ends
and the QRS
COMPLEX BEGINS.
Used for POINT

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

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




Defining NORMAL:
THE J POINT SHOULD BE..

WITHIN
1 mm
ABOVE

BELOW
THE

P-Q
JUNCTION




ECG Indicators of
ABNORMAL PERFUSION
(possible iIschemia / infarction)
In Patients with
Normal Width QRS Complexes
(QRS duration < 12hs)



PATTERNS of ACS & I1scHEMIA

- J POINT, ST SEGMENT, and T WAVE ABNORMALITIES -

FLAT or CONVEX ACUTE MI

J-T APEX
SEGMENT EARLY PHASE

ACUTE mi
EARLY PHASE

HYPER-ACUTE
T WAVE

S-T SEGMENT
ELEVATION at
J POINT

DEPRESSED J pt.
DOWNSLOPING ST
and INVERTED T

ACUTE mi

- ACUTE (NON-Q WAVE) MI
- ACUTE MI - (RECIPROCAL CHANGES )




- MYOCARDITIS

INVERTED - ELECTROLYTE IMBAL.

T WAVE

SHARP S-T - ACUTE Ml (NOT COMMON)
T ANGLE |

BI-PHASIC - SUB-TOTAL LAD LESION
T WAVE - VASOSPASM

(WELLEN'S ) HYPERTROPHY

DEPRESSED J
POINT with
UPSLOPING ST

DOWNSLOPING
S-T SEGMENT




Some less common, less reliable
possible Indicators of ACS:



