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The EKG in PERSPECTIVE

1. Much development in the 1950s and 60s,

and at that time, EKGs were the primary
diagnostic tool.

2. Today we have better diagnostic tools
(e.g. ECHO, CARDIAC CATH, EP STUDIES)

that sometimes conflict with traditional
EKG-made diagnoses.

3. Some EKG findings are more accurate and
reliable than others .

AND. ..



The EKG in PERSPECTIVE

PROBLEMS WITH EKGs...
J SENSITIVITY

( FALSE NEGATIVES )

J, SPECIFICITY

(FALSE POSITIVES )

AND. ..




ST SEGMENT ELEVATION
DIFFERENTIAL DIAGNOSIS
CASE INFORMATION:

HORMAL

“MALE PATTERN"

ST ELEVATION - 38 ylo
MALE, no CAD

LEFT BUNDLE BERAMNCH
BLOCK, 46 ylo FEMALE
no CAD

EARLY REPOLARIZATION |

36 ylo MALE
no CAD

LEFT YENTRICULAR
HYPERTROPHY

81 ylo FEMALE

no CAD

PERICARDITIS
41 ylo MALE
no CAD

MYOCARDITIS
30 ylo FEMALE
no CAD

HYPERKALEMIA
(K+ B6) 53 ylo MALE
na CAD

BRUGADA SYNDROME
36 ylo FEMALE
no CAD

ACUTE ANTERIOR
WaLL mi

52 ylo MALE- MID
LAD OCCLUSION

REFERENCE NOTES:

In & study of 529 men ages 16-
24, 83% had ST ELEVATION of
=>{mm in LEADS V1-V4, 20%
of women had the same finding.

= JSURAWICT, ul al,
J AM COLL CARDIOL 2002.40:1870-T6

| A common finding in patients

with QRS > 120 ms with

LBBE pattern is ST ELEVATION
> imm. This includes mast
PACED RHYTHMS (RV Laad)

[In many healthy young men

{mostly black men) this 5T
pattern is offen noted.

= HAMBARA, et al
J AM COLL CARDIOL 1876;38:157-61

' In LVH, the deeper the S WAVE,

the GREATER the ST ELEVATION.
May prasent with Q5 in precordial
leads. ST segments CONCAVE
- WAMNG, et al,
N ENGL J MED 2003, 349:1128-35

| 8T ELEVATION diffusely elevated

in throughout 12 lead EKG. Often
PR segment T aVR and . Lead IL
- WAMNG, et al,
MENGL J MED 2003, 148:1128-35

|ST ELEVATION in ACUTE

MYOCARDITIS can mimick that of
ACUTE ML

- SPODICK st al,
CRCULATION 1895;81:1086-87

. HYPERKALEMIA can mimic EKG

findings of AMI. Other findings

include TALL, PEAKED T WAVES
- LEVIME, et al,
CIRCULATION 1956;13.29-36

| Genetic disorder responsible for

40-80% of all idicpathic V-FIB.
Recognizable V1-V3 pattern.
BRUGADA & BRUGADA of al
J AN COLL CARDIOL 1562, 20-1391-56

. ACUTE ST SEGMENT ELEVATION

MI {STEMI) characterized by:

- 5T ELEVATION of >1mm in 2 or
more contiguous leads.
- 5T segments usually CONVEX




EKGs in PERSPECTIVE, con't:

In my personal experience, the reliability of the
following EKG findings are:

Heart Rates - Extremely accurate
Heart Blocks - Extremely accurate

Bundle Branch Blocks - Extremely accurate

Acute MI
Old MI (necrosis)

Pericarditis




EKGs In PERSPECTIVE, con't:

One of the MOST MISLEADING
scenarios of all is when the EKG
APPEARS PERFECTLY NORMAL

. . . but MASKS serious, LIFE -
THREATENING CONDITIONS.

that 1s why YOU must do a THOROUGH
PATIENT EVALUATION . . . and have a
HIGH INDEX OF SUSPICION ! !'!



DESPITE ALL OF OUR
TECHNOLOGICAL ADVANCES IN

DIAGNOSTIC CARDIOLOGY.....

THE 12 LEAD EKG IS THE
QUICKEST AND MOST
COST-EFFICIENT FRONT-
LINE TRIAGE TOOL THAT
WE HAVE TODAY.



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'!




THE CHAMBER MOST IMPORTANT
TO KEEPING THE PATIENT ALIVE

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

IS THE
LEFT VENTRICLE

WHICH WE WILL REFER
TO AS THE PUMP




CARDIAC ANATOMY and PHYSIOLOGY "101"

VENTRICULAR MUSCLE CELL ACTION POTENTIAL

ACTION
POTENTIAL ¢
THRESHOLD VOLTAGE .
" TRIGGER POINT "
ECG QT
THE ACTION POTENTIAL
( OF VENTRICULAR MUSCLE CELLS )
IS ROUGHLY EQUAL TO
THE Q- T INTERVAL




CARDIAC ANATOMY and PHYSIOLOGY "101"

90 % REPOLARIZATION of VENTRICULAR CELLS

RELATIVE REFRACTORY PERIOD

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



ELECTRICAL IMPULSE
ADMINISTERED DURING ABSOLUTE

REFRACTORY PERIOD -- INDUCES
VENTRICULAR FIBRILLATION

SPECIAL THANKS TO:
47 Ray Heinley

Medtronic Corporation

for this contribution
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THE CHAMBER MOST IMPORTANT
TO KEEPING THE PATIENT ALIVE

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

IS THE
LEFT VENTRICLE

WHICH WE WILL REFER
TO AS THE PUMP




DIASTOLE




aorta 90-140 mmhg

VENTRICULAR SYSTOLE

(= == s

_/

6-21

mmhg

90-
140

mmhg

HEMODYNAMIC DATA from:

"The Cardiac Catheterization Handbook," Morton J. Kearn, MD



VERY

PASIC HEART SOUNDS ASSESSMENT

ABNORMAL EKG CHANGES THAT
MAY PRESENT WITH ABNORMAL
HEART SOUNDS:

- ACUTE M| '
- CHAMBER HYPERTROPHY

- RECENT MI (NECROSIS)

= PERICARDITIS



HEART SOUNDS ASSESSMENT
-

-

e R
| __ /
Ny :
L = ~




HEART SOUNDS ASSESSMENT




VERY BASIC HEART SOUNDS ASSESSMENT

O Normal
Heart

Sounds

O Murmurs
- systolic
- diastolic

O Friction

Rubs SCOTT DAVIDSON, RN auscultating heart sounds at
St. Joseph's Hospital Heart Institute
Tampa, FL



HEART SOUNDS ASSESSMENT

HEART SOUNDS ARE GENERATED BY THE SOUND
OF THE HEART VALVES CLOSING.

THERE ARE TWO NORMAL HEART SOUNDS,
KNOWN AS: S-1 and S-2

WE OF TEN DESCRIBE THESE HEART SOUNDS
AS "LUB - DUP"



HEART SOUNDS ASSESSMENT

S-1
BEGINNING
OF
SYSTOLE.

SOUND OF
THE
MITRAL
AND
TRICUSPID
VALVES
CLOSING.




HEART SOUNDS ASSESSMENT

S5-2 OCCURS
AT THE END
OF SYSTOLE
(THE BEGINNING
OF DIASTOLE).

IT IS THE
SOUND OF THE
AORTIC AND
PULMONARY
VALVES
CLOSING.




ATRIO-VENTRICULAR VALVES

TRICUSPID
VALVE

ARE
SECURED
TO THE
ENDO-
CARDIAL
SURFACE
BY THE

CHORDAE
TENDINEAE

AND THE

PAPILLARY
MUSCLES




ACUTE MITRAL REGURGITATION

DURING VENTRICULAR SYSTOLE

REDUCED ACUTE MITRAL
AORTIC VALVE FAILURE
BLOODFLOW

TRICUSPID
VALVE

EXTENSIVE
NECROSIS

OF LV
MUSCLE
TISSUE FROM
MI -- LEADS
TO PAPILLARY
MUSCLE TEAR




PASIC HEART SOUNDS ASSESSMENT

MURMUR = "SWOOSH"
SOUND CAUSED BY THE
SOUND OF TURBULENCE.

S-1 MURMUR SOUNDS LIKE:
"SWOOSH-DUB . ... SWOOSH-

DUB....SWOOSH-DUB....
SWOOSH-DUB..."



CAUSE OF SYSTOLIC (S 1) MURMUR

O DAMAGE TO
MITRAL and/or
TRICUSPID
VALVE(s)

QO CAUSES
REGURGITATION




0 MOST SYSTOLIC MURMURS
CAUSED BY MITRAL VALVE

FAILURE.

%

ACUTE MITRAL VALVE
REGURGITATION IS A
POTENTIALLY LETHAL
COMPLICATION OF
ACUTE / RECENT

EXTENSIVE TRANSMURAL MI



CAUSE OF DIASTOLIC ($2) MURMUR

QO DAMAGETO
AORTIC and/or
PULMONIC
VALVE(s)

QO CAUSES
REGURGITATION




PASIC HEART SOUNDS ASSESSMENT

MURMUR = "SWOOSH"
SOUND CAUSED BY THE
SOUND OF TURBULENCE.

S-2 MURMUR SOUNDS LIKE:

"LUB-SWOOSH . ... LUB-SWOOSH
.. . .LUB-SWOOSH .. .. LUB-
SWOOSH..."



U AORTIC VALVE FAILURE
MOST COMMON CAUSE
OF S-2 MURMUR

U DUE TO THE HIGHER
PRESSURES OF THE LEFT
SIDE OF THE HEART



PASIC HEART SOUNDS ASSESSMENT

FRICTION RUB '

U ASSOCIATED WITH
PERICARDITIS

L SOUNDS LIKE THE
GENTLE RUBBING

OF SANDPAPER

0 HAS 3 COMPONENTS: SYSTOLIC,
EARLY, and LATE DIASTOLIC



PASIC HEART SOUNDS ASSESSMENT

FRICTION RUB '

O IS PRESENT IN MOST
ACUTE TRANSMURAL

MI PATIENTS

U MAY BE PRESENT
WITHIN HOURS AFTER ONSET

U IS TRANSIENT -- MAY LAST FOR
A FEW DAYS



LEAD PLACEMENT
STANDARD
12 LEAD ECG

4 th INTERCOSTAL SPACE

9 th INTERCOSTAL SPACE

- PATIENT SHOULD LAY
AS FLAT AS POSSIBLE.

-LIMB LEADS SHOULD
BE LOCATED ON THE
LIMBS.




AREAS VIEWED
by 12 LEAD ECG

AVR

AVL, |

Vi, V2

V3, V4

V3, Vb

L
I, 1, AVF

Il, 1ll, AVF



L
I, 1, AVF

AREAS VIEWED
by 12 LEAD ECG

AVR ' BASILAR SEPTAL

AVL,| LATERAL
ANTERIOR

VI, V2 ANTERIOR
SEPTAL

POSTERIOR (recip.)

V3, V& ANTERIOR

V5, V6 | ATERAL

Il, 1ll, AVF INFERIOR



Vent. rate

64 BPM

Normal sinus rhythm

FE. interval 130 ms Normal ECG
g,fl%ﬁfﬂ“”“ s 4;1}2 :E; No previous ECGs available
P=R-T axes 40 11 6l
_— Referred by: .
" PROXIMAL LATERAL ~ BASILAR SEPTUM ANTERlUR | SEPTAL ANTERIOR
_lor PROXIMAL ANTERIOR (Bundle of H|5 regmn) ; ' n |
C [eommemEE
INFERIOR PROKINAL LATERAL |~ ANTERIOR / SEPTAL LATERAL
fois or PROXIMIAL ANTERIOR i '
lx | le w_u.,ﬂ.,lllk : || _,.\_,J‘lh/ IL_ b/\\qﬁ ..... : J| (/ \,__,_ﬂ‘lﬁ]i__/\_w_qﬂlr#/\quj
I T aVL V2 : i V5
INFERIOR ~ INTERIOR .ANTERIOR LATERAL
et S e : f‘u‘ bl R MR Ay — ]
m AN avF V3 l' ‘( | V6




THE CORONARY




STRUCTURES
SERVED

B7 THE
CORONARY
ARTERIES
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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. ..



Vi- V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

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

RUPPERT, WAYNE ID: 7445683659 05-0CT-2906 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

Which Coronary Artery typically Supplies the ANTERIOR WALL ~



LEFT CORONARY ARTERY SYSTEM

LEFT BUNDLE
BRANCH

BUNDLE OF

RIGHT BUNDLE HIS

BRANCH
l e

'“ﬁ-h____hh

| \ [

DIAGONAL
BRANCHES

Q
=2

ANTERIOR VIEW






R » HELPFUL HINT ... MEMORIZE THIS ! {73_

LEFT ANTERIOR DESCENDING ARTERY (LAD)

- ANTERIOR WALL
- SEPTAL WALL (anterior 2/3 )




cutaway view of the

@~ SUPPLIES APPROX. 35-45% of the LV MUSCLE MASS

RIGHT DOMINANT
SYSTEM

CIRCUMFLEX
(CX) ARTERY

RIGHT CORONARY
ARTERY (RCA)

LEFT MAIN CORONARY ARTERY (LMCA) h




POSTERIOR WALL BLOOD SUPPLY
DOMINANT RCA 75-80% of POPULATION

LEADS V1 -V3 view the

POSTERIOR WALL

PLV PLV
BRANCHES BRANCHES

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2006 JOHNS-HOPKINS UNIV. m
1 AVR Vi va POSTERIOR
w‘l o % % // WALL
o AVL v2 V5 1 /
m AVF V3 V6 i ,.
I ) i‘ﬁ .1,\ J In MOST PEOPLE (75-80 % pop.) [WALE
the POSTERIOR WALL is fed by Q

TWO different arteries: the RCA
and the CIRCUMFLEX . . . .

via RECIPROCAL CHANGES. C

HOW EKG VIEWS INDICATIVE CHANGES HOW EKG VIEWS RECIPROCAL CHANGES

| EXAMPLE: | EXAMPLE:
AREA OF ACUTE INFARCTION - ANTERIOR/SEPTAL AR CEACNTSIAILIION = RORTINNGNS VEA

= PATIENT'S BACK

EKG sees S-T DEPRESSION

_— PATIENT'S BACK

EKG sees S-T ELEVATION

ECG LEAD VW2

ECG LEAD V2

. PATIENT'S CHEST
PATIENT'S CHEST




Vo-V6 VIEW THE LATERAL WALL

of the LEFT VENTRICLE

RUPPERT, WAYNE  ID: 7445683659 05-0CT-2006 JOHNS-HOPYINS UNIV.
+ ; 38 Yrs Vent. Rate: 68  NORMAL SINUS RHYTHM
== \/H MALE PRInt: 160ms  Normal EKG
QRS: 100 ms Very Healthy Athletic EKG !

e V5 —

/

ANTERIOR
CHEST VliVv2

LA
Lt

Which Coronary Artery typically Supplies the LATERAL WALL ?



LEFT CORONARY ARTERY SYSTEM

=

ANTERIOR VIEW






cutaway view of the

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

RIGHT DOMINANT
SYSTEM

RIGHT CORONARY
ARTERY (RCA)

LEFT MAIN CORONARY ARTERY (LMCA)

LEFT ANTERIOR DESCENDING (LAD) ARTERY (below LMCA) I




—x—} HELPFUL HINT . .. MEMORIZE THIS | {—x—
CIRCUMFLEX ARTERY (CX) RIGHT DOMINANT

SYSTEMS

» LEFT ATRIUM
p SINUS NODE (45% of the population )

» LEFTVENTRICLE: 20-30% of muscle mass

- LATERAL WALL
- up to 1/2 of POSTERIOR WALL




LEADS | and aVL VIEW the LATERAL - ANTERIOR WALL




LEADS | and aVL VIEW the LATERAL - ANTERIOR WALL

RUPPERT, WAYRE 1D: 7445683659 05-0CT-2006 JOHNS-HOPKINS UNIV.
38Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-RInt: 160 ms Normal EKG

’ 3 100 ms Very Healthy Athletic EKG !
1 AVR |v1 |va ‘ ‘
o AVL v2 ) Tvs

ANTERIOR VIEW

OCCLUSION of RAMUS ARTERY

LEFT MAIN CORONARY ARTERY

AV NO LZE\

CIRUMFLEX
ARTERY

i __] RAMUS ARTERY
SUPPLYING AREA
VIEWED BY LEADS
land aVL

| ORIGINATES FROM
LEET MAIN

| CORONARY ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING

ARTERY ANTERIOR VIEW

ANTERIOR VIEW

OCCLUSION of

LEFT MAIN CORONARY ARTERY

AV N I'H"F\

OBTUSE MARGINAL ARTERY

LEFT MAIN CORONARY ARTERY

AV NGE-E-\

CIRUMFLEX
ARTERY

MARGINAL ARTERY
|SUPPLYING AREA
VIEWED BY LEADS
land aVL ORIGINATES
FROM CIRCUMFLEX
ARTERY.

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY

OCCLUSION of DIAGONAL ARTERY

1 | !tHI DIAGHNONAL ARTERY
- SUPPLYING AREA

| VIEWED BY LEADS
\land aVL ORIGINATES
|FROM LEFT
|ANTERIOR DESCENDING
|ARTERY

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY



46 yr Venl. rate 109
Female PR interval 132
QRS duration 82
Room;ER QOTIOTe I46/465
P-R-T axes a0 11

LATERAL - ANTERIOR

EEiEaE

el u“ JLM

1]
INFERIOR

| I""xfw"l I""x;-*u" [T

BPM Sinus tachycardia
s Left ventricular hypertrophy with repolarization abnormality
= bl elev dsmn L}r] sider lateral i mjun or ']{l.][ infarct

g + +# +4 #% = ACUTE MI * *

BASILAR SEPTUM

e |
il e e

LATERAL - ANTERIOR

s

a¥VL

Leads

ancaVL

}ﬂ“/\ ”\/\*\M ‘lf;;u

[T =

|

el el

ST Segment elevation

ANTERIOR - SEPTAL

AHTEHIGH SEI'TAI.

lHTEIIIOR

ONLY

ST SEGMENT ELEVATION

L

IN

ANTERIOR




Usually indicates the
G/ dzf LINA I NI S

Pal

One of the following:

- RAMUS BRANCH
- 15t DIAGONAL off of LAD
- 1t OBTUSE MARGINAL off
of CIRCUMFLEX ANTERIOR VEW

ANTERIOR VIEW

LEFT MaIN COROMARY ARTERY

OCCLUSION of RAMUS ARTERY

CIRUMFLEX
ARTERY

RAMUS ARTERY
SUPPLYING AREA
VIEWED BY LEADS
land avL
ORIGINATES FROM
LEFT MAIN

COROMARY ARTERY

AREA OF EKG VIEWED BY
LEADS [ and aVL

LEFT ANTERIOR
DESCENDING
ARTERY

ANTERIOR VIEW

OCCLUSION of OBTUSE MARGINAL ARTERY

LEFT MAIN CORONARY ARTERY

T
b=
: ﬁ-\\ 1st OBTUSE

-_ '_I o '.!E-RS.?;'&L-'.J.:'TE?\'
L |SUPPLYING AREA

LEFT MAIN CORONARY ARTERY

CIRUMPLEX

|VIEWED BY LEADS

{land avL ORIGINATES

IFROM CIRCUMFLEX
ARTERY

AREA OF EKG VIEWED BY

LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY

OCCLUSION of DIAGONAL ARTERY

CIRUMFLEX
ARTERY

15t DIAGNONAL ARTERY |
| SUPPLYING AREA
VIEWED BY LEADS

land aVL ORIGINATES

| FROM LEFT

{ANTERIOR DESCENDING |

ARTERY

AREA OF EKG VIEWED BY

LEADS | and aVL

LEFT ANTERIOR
DESCENDING
ARTERY



Think of Leads | aral/Las




72 yr Ven. rate 75 BPM Normal sinus rhythm

Male Caucasian PR interval 162 ms Anteroseptal infarct , possibly acute
QRS duration a8 ms P -.-Ear-cl* J\CLFFPEMEI E:t % FF k% ST SEGMENT ELEVATION
QTiQTe 182426 ms Ab LECG
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L+ e 2dzNJ L
ECG shows

ST Elevation In
Leads VX V4 ...

The obstruction is usually
located at e
The MIDc LAD level. __ __GIRUMFLEX

ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT

ANTERIOR VIEW




29 vy Venl. rate

BPM

75

Mule Caucasian PR interval 176 ims
QRS duration a0 ms
QT/QTc 362/404 ms S e
P-R-T axes 70 50 -1

LATERAL - ANTERIOR

Normal sinus rhythm
Septal infarct , possibly acute
Anterolateral injury pattern

## #x * ACUTE MI #» #3 #% 3

Abnormal ECG

BASILAR SEPTUM
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Leads | andaVL. ..




means WE ADD THIS :

sttt
et , posibly acuis
ACUTE M| *= =e == 22

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

AV NODE
\ CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW

OCCLUSION of DIAGONAL ARTERY

LEFT MAIN CORONARY ARTERY

LATERAL - ANTRRIGR

T

EELS | 0 P .-A.z1J | e i
Sl B Fr | i | I I = :_- I .
: Il ! ! [ | l | | I+

LATHRAL - ANTERIOR ANTERIOR - SEFTAL
OUAG. [LAD) ar OMEMEL wan

[ | p : 1 f
| | | | ] | 1 -I I.| I': i III 1
\ | LRI | () ;. P i | 1
|. | I !. .I = 2. | 1 ™y 2y | g | [ M
i it (O S M SEPE | I 1 | FANS B4

CIRUMFLEX
ARTERY
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LEADS | and aVL
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AND WE GET THIS. ...

OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY

ST SEGMENT DEPRESSION

LEFT MAIN CORONARY ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT

ANTERIOR VIEW

Our patient just hit thePOWERBALL !

Use of the Electrocardiogram in Acute Myocardial Infarction
Zimetbaum et al, NEJM 348:93340




ST SEGMENT ELEVATION

ST SEGMENT DEPRESSION

L+ e 2dz LJ
ECG shows

ST Elevation In
Leads VX V4 &

| and aVL. ..

The obstruction is usually
located at in the

= % CIRUMFLEX
PROXIMAL LAD, above = (g R “-g’
the level of the SN T
1st Diagonal Branch!'! | S
L~ I\  ANTERIOR
— N _ DESCENDING
Use of the Electrocardiogram in Acute Myocardial Infarctiog e _ ARTERY

Zimetbaum et al, NEJM 348:93340

AREA OF INFARCT

ANTERIOR VIEW




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

'RUPPERT, WAYNE  ID: 744568359 05-0CT-2006 JOHNS-HOPKINS UNIV.

3BYrs Vent. Rate: 68 NORMAL STNUS RHYTHM
MALE P-R Int.: 160 ms Normal EKG

The LEFT MAIN CORONARY
ARTERY provides the blood
supply to the BASILAR
SEPTUM.




LEFT CORONARY ARTERY SYSTEM

CIRCUMFLEX
with OBTUSE
MARGINAL
BRANCHES
(LATERAL )

ANTERIOR VIEW



When LEAD AVR shows ST

Elevation:

- STEMI: consider occlusion
of the Left Main Coronary
Artery.



OCCLUSION of the LEFT MAIN CORONARY ARTERY

LEFT MAIN CORONARY ARTERY

AV NGDE> N

CIRCUMFLEX
ARTERY

o | -

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW



The LEFT MAIN CORONARY ARTERY

SUPPLIES 75-100% of the LEFT VENTRICUIAR MUSCLE MASS

CIRCUMFLEX

POSTERIOR
WALL

SEPTAL LATERAL
WALL WALL

ANTERIOR
WALL

RIGHT
CORONARY
ARTERY

LEFT

ANTERIOR
LEFT MAIN CORONARY ARTERY DESCENDING

SUPPLIES LAD and CIRCUMFLEX ARTERIES ARTERY




When LEAD AVR shows ST

Elevation:

- STEMI: consider occlusion
of the Left Main Coronary
Artery.

- NSTEMI and Unstable
Angina consider LMCA
Occlusion i or TRIPLE
VESSEL DISEASE



LEADS II, Ill, and aVF VIEW
INFERIOR WALL of the LEFT VENTRICLE

RUPPERT, WAYNE  ID: 7445683659 05-0CT-2006 JOHNS-HOPKINS UNIV. |
38Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int.: 160 ms Mormal EKG
QRS: 100 ms Very Healthy Athletic EKG !
I AVR Vi V4 1 1
o AVL V2 Vs '
m AVF v3 V6 l | '

Which CORONARY ARTERY usually supplies the INFERIOR




DOMINANT RIGHT

CORONARY ARTERY Y NOD{ ‘

NODE

PLV &
AV |
NODAL

POSTERIOR
FASCICLE
OF LEPFT
BUNDLE
BRANCH

POSTERIOR
VIEW




x P HELPFUL HINT ... MEMORIZE THIS ! {—x—
RIGHT CORONARY ARTERY (RCA ) RiGHT DOMINANT

SYSTEMS

» RIGHT ATRIUM
» SINUS NODE (35% of the population )

P RIGHT VENTRICLE - 100 % of muscle mass

P LEFT VENTRICLE: 15-25% of muscle mass
- INFERIOR WALL
- approx. 1/2 of POSTERIOR WALL

p AV NODE




DOMINANT

RIGHT CORONARY ARTERY
- Most common arterial anatomy



ARTERIAL DISTRIBUTION - MYOCARDIUM

DOMINANT RCA 75-80 % of POPULATION




So If the Right Coronary Artery

s DOMINANT In 780% of the
POPULATION, what accounts for the
Other 20¢ 25% ??




RIGHT DOMINANT

75 - 80 %
POPULATION

CORONARY ARTERIAL DISTRIBUTIONS - RIGHTDOMINANT SYSTEM

POSTERIOR
DESCENDING

RIGHT

VENTRICULAR ARTERY (PDA)

(RV) BRANCHES

=
-
-

iz

A

]

I

e POSTERIOR
o VIEW

POSTERIOR
LATERAL VESSELS
(PLV)

OBTUSE
MARGINAL
(oM)
POSTERIOR SEPTAL BRANCHES
PERFORATORS

ANTERIOR SEPTAL
PERFORATORS

AV NODE

CIRCUMFLEX
(CX) ARTERY

DIAGNONAL
(DIAG)
BRANCHES

LEFT DOMINANT

10 -15 %

population

CORONARY

RIGHT
VENTRICULAR
(RV) BRANCHES

AV NODE

POSTERIOR
VIEW

ARTERIAL DISTRIBUTIONS - LEFT DOMINANT SYSTEMS

POSTERIOR
DESCENDING
ARTERY (PDA)

POSTERIOR
LATERAL VESSELS
(PLV)
OBTUSE
MARGINAL
(oM)
POSTERIOR SEPTAL BRANCHES
PERFORATORS
ANTERIOR SEPTAL
PERFORATORS
CIRCUMFLEX
(CX) ARTERY
DIAGNONAL

(DIAG)
BRANCHES



V3R - V6R

DOMINANT RIGHT CORONARY
ARTERY - seen in
75-80% of the POPULATION.

NON- DOMINANT
RIGHT CORONARY
ARTERY (10-15%
of the population )

LEFT CORONARY ARTERY
in DOMINANT RCA
SYSTEM

({73 - 80 % of POPULATION)

"&W 'LEFT CORONARY ARTERY
. with DOMINANT CX
R
S (10 - 15% pop.)

CIRCUMFLEX™
ARTERY

POSTERIOR WAL
3 :

LEADS (reciprocat-Viea T
LEADS II, lIl, aVF



CIRCUMFLEX ARTERY (CX)

- NON-DOMINANT CX:
09 ¢

- DOMINANT CX:

09 ¢
+ PDA

TOTAL




NON POSTERIOR WALL
DOMINANT g)B(TTIn;E
CIRCUMFLEX MARGINALS

SEPTAL
WALL

LEFT —

MAIN
CIRCUMFLEX IN
CORONARY ANTERIOR WALL AN GROOVE

ARTERY



IRECSTERORN . ..

OBTUSE
MARGINALS

DOMINANT
CIRCUMFLEX

SEPTAL FEEDERS

LV

LEFT —
MAIN

CIRCUMFLEX IN
CORONARY ANTERIOR WALL 1'o" o =

ARTERY



Vent. rate 64 BFM Normal sinus rhythm

PR interval 130 ms Normal ECG
t:'ll{'?l;[im]ml A0 _H‘;: o No previous ECGs available
P-R-T axes 40 11 Gl
— Referred by:
“LATERAL - ANTERIOR | BASILAR SEPTUM | ANTERIOR-SEPTAL |  ANTERIOR
|
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INFERIOR LATERAL - ANTERIOR | ANTERIOR - SEPTAL LATERAL
| aVL |
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' LAD - PROXIMAL L “ &
RCA (75-80%pop.) |CIRC.-PROXIMAL or | LEFT ANTERIOR
CIRC. (10-15% pop.) | RAMUS DESCENDING (LAD) CIRCUMFLEX
INFERIOR INFERIOR ANTERIOR LATERAL
il aVF | !
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A standard

12 LEAD EKG
Does NOT show the

RIGHT VENTRICLE



To see the
RIGHT VENTRICLE ...

...such as In cases of

INFERIOR WALL M.I.

& You must do a

RIGHT - SIDED EKG!!



To do a
RIGHT - SIDED EKG ..
m W MOVE leads
/\@oo -ﬁrﬂ | V4, V5, and V6

to the corresponding
placement on the

RIGHT SIDE of patient's
chest. . .




THE V - LEADS

WHAT EACH LEAD "SEES" ..,

V4 ANTERICR WALL
V3 ANTERIOR WALL

RIGHT VENTRICLE
RIGHT VENTRICLE
RIGHT VENTRICLE




DOMINANT

RIGHT CORONARY ARTERY SA NODAL

POSTERIOR
VIEW



1 1D:

)’ C' i Vent.rate| | 87 bpm FHE Nurma] ainus' rhythm |
- PRinterval | 176ms | - o
- QRS doration 94 ms ; Inferlarlnjnr;-r patt.em it
QT/QTe | 330/397 ms L S as kb % Wopte M ® #E n.n
PRTnxe& 79 81 109 ! E

HEMDALL  ME



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

POSTERIOR WALL

Ve JLRERALWALL \ The 12 Lead EC(

V5  [LATERAL WALL
V4 ANTERICR WALL
V3 ANTERIOR WALL

V2 |ANTERO-SEPTAL

V1N ANTEROC-SEPTAL

Aus V4R, V5R, V6R, and
WHAT EACH LEAD SEFS” . . . V7,V8, V9

POSTERIOR WALL

The 18 Lead EGE
A LATERAL WALL
LATERAL WALL

ANTERICR WALL

V3 ANTERIOR WALL

V2 ANTERC-SEPTAL
V1 JANTERC-SEPTAL

V4R RIGHT VENTRICLE
V5R' RIGHT VENTRICLE
V6R RIGHT VENTRICLE




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

LEFT PARASPINAL

MOVE:
POSTERIOR AXILLARY LINE
V1 to VAR MOVE:

V2 to V5R MIDAXILLARY LINE V4 to VT
V3 to V6R o -‘ V5 to V8




POSTERIOR WALL

IS SHIBRIE I SRAmE,

T 128L™v235

ddyears Vent, rate bd bpm Binus bradycardia
Male Asian PR interval 146 ms - i ; ' ;
QRS duration 82 ms B e e e T
Room: QT/QTe  3TV/385 ms e ————
Opt: P-R-Taxes 29 82 50
Techmician: WE
RIGHT VENTRICLE
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AREAS VIEWED TYPICAL CORONARY

by 12 LEAD ECG * ARTERIAL
DISTRIBUTION

AVR  pASILAR SEPTAL == st SEPTAL PERFORATOR

AVL,| LATERAL 1st DIAGONAL or RAMUS o
ANTERIOR P 1t OBTUSE MARGINAL

VI,V ANTERIOR ~ ==fp LEFT ANTERIOR DESCENDING
SEPTAL ===l |EFT ANTERIOR DESCENDING

POSTERIOR (recip.) ===gp POSTERIOR LATERAL VESSELS

V3, V& ANTERIOR ‘== LEFT ANTERIOR DESCENDING

L
Il, Wl AVF

Vo, Ve | ATERAL — CIRCUMFLEX

I, I, AVF RIGHT CORONARY ARTERY or
INFERIOR P CRCUMFLEX



RIGHT DOMINANT and
LEFT DOMINANT systems
account for approximately
90 % of the population. .. ..

COMING UP ... some LESS
COMMON vanations that

comprise the remaining 10%. . .




A SPLIT - DOMINANT
SYSTEM

5

\\\Rm

S

o By B S o

'F"H,

APPROX.
5% of the POSTERIOR

VIEW
POPULATION










A TRUE CO-DOMINANT
SYSTEM

PDAs 17 POSTERIOR
VIEW
APPROX.
1% OF THE

!
POPULATION VERY RARE"
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EXTREME RIGHT
DOMINANT

APPROX.
5-10 %
POPULATION

POSTERIOR
VIEW










LAD SUPPLIES PORTION
OF INFERIOR WALL

POSTERIOR
VIEW

LARGE LAD
WRAPS AROUND
APEX OF HEART

<3% of
population




ANTERIOR VIEW

LEFT ANTERIOR DESCENDING artery wraps around
apex of heart and supplies INFERIOR WALL



SMALL, NON-DOMINANT RCA



LEFT CORONARY ARTERY SYSTEM
RV

ANTERIOR VIEW
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CORODARY

ARTERY
ADOTHALITIES




CIRCOSTIFLEX
Origina\fes Frore The

RCA










LAD

originates from

RCA










ShGLe
ARTERY
SUPPLIES

e TIRG
HCART




ANOMALOUS
CORONARY ARTERY
RAQO Caudal View

L]

| -

% ONE ARTERY SUPPLIES ENTIRE MYOCARDIUM






c‘}'{{-.._ SIGNIFICANT INCGREASE OF
SUDDEN DEATH

for people with
anomalous coronary artery

wraps around AORTA
- this condition can bhe
corrected surgically.
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