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Technology Is advancing in EMS:

Pulse ox’s
EID’s
New drugs
Monitors that really monitor
Capnography







12-lead EKG Interpretation
IS a relative newcomer
In the field evaluation
of the emergency patient



Many, perhaps most providers
are not adept
at 12 lead EKG Interpretation






Because most EKG courses

are too long,

too boring,

and teach absolutely unnecessary
and unrememberable stuff
to medics
who will never use
that Information






What am |
NOT talking about?

Advanced rhythm assessment
Ventricular tachycardia assessment
Vtach vs. SVT assessment

Block
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Rhythm strip interpretation
has been a standard
since almost the beginning of EMS



Basic Rhythm
Strip Interpretation

*Rate ST Segment
Rhythm T Wave

P Waves U Wave

PR Interval <Summary
QRS Complex






AVAES
Hypertrophy

Infarction

Rate
Rhythm

o
PR
QRS
ST
T
U

Assessment




Since serious rhythm
disturbances are
the most important issue
(like VF, VT, asystole),
then If you see a serious
rhythm disturbance
proceed with
rhythm strip interpretation
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Fowler’s Prime Directive
of Cardiac Emergencies:

Some systole Is better
than no systole at all



Pulseless Rhythms

B | | Shock x 3, Intubate with
JL//J‘M\/ / WW CPR, Epi q 3, Shock,
e Amio or Lidocainethen ??

Shock x 3, Intubate with
CPR, Epi g 3, Shock,

AAAAAAARAA
\ VB g5 S35 Ana 1 "-. ,‘ ‘l", .' \,l. ,:' . \‘ -
VN e Amio or Lidocaine then ??

Intubate, IV, Epi q 3,
Consider Atropine,
Look for cause




Second point:

Much of what we call
“12 lead Interpretation”
IS In fact actually
rhythm strip interpretation.
uch as, for example, the evaluation of AV blo

which can usually be done in one,
or at most, two leads
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Third point:
AXIS INTERPRETATION
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Ing then goir

the machihe records
an Isoelectic deflectior




Ing then goir

the machihe records
an Isoelectic deflectior
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The EKG Basic Limb Leads
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Lead | Is “horizontal”, and is arbitrarily

established at “O Degre>”
\ Lead Il Is
(\ 120 degrees

Lead Il is 60 degrees from Lead I, and
down from Lead 1 IS arbitrarily
and Is arbitrarily established at
established at “Positive

“Positive 60 Degrees” 120 Degrees’




The Leads may be moved

ﬂﬁcenter of the
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Normal EKG




The coronary circulation

Sinuatrial nodal artery

/ il ant F s = Circumflex branch

Riht coronery artery . AR Anterior interventricular artery
- 7 ; Left marginal artery

Atrioventricular nodal artery
Diagonl artery
Posterior interventricular artery

Right marginal artery




Lateral
|, aVL

Inferior
1, I, aVF




Inferior










Lead | +

Lead Il Lead Il




Lead | +

Augmented Limb Leads

Lead Il Lead Il















The EKGleads
tha_t are) sl \
closest to th_e A
\ Slte 'of the mfar"’;_ ons
e will show:
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Convex upwards Is Concave upwards
an injury pattern, IS probably
meaning infarction early repolarization




The EKG leads
that are
on the other side of the
heart from the Iinfarction
will show






The Basic Fundamental of
12 Lead EKG Interpretation

You CAN’T understand
12 leads without understanding
the concept of
“Grouped Leads”



Grouped Leads
Relate DIRECTLY
to Cardiac Anatomy

So, If you understand the anatomy,
you can quickly look at a 12 lead and
understand it immediately!



Lead | -+

== . Augmented Limb Leads_-

Lead Il Lead Il


















Inferior
I, I, aVF  Septal

V-|, V2

V3, V4
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Inferior wall M.I. =

Elevated ST segments
In 1, 11, and avF, with



Inferior wall M.l. =

_ weg
Inferior wall |
ischemia,

f injury, or
- infarct —

‘ i, Ill, avF

I, 11, aVF




Acute Inferior Wall
Myocardial Infarction







Lateral wall M.I. =

Elevated ST segment
In 1, L, and V6 with



Acute Lateral Wall




Inferlor WaII M |. vVS. Lateral WaII M I
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Normal EKG, right?




(HEY, FOWLER,
lighten up and tell ‘em
about the
three-legged pig!)



Normal vs. abnormal
Left Coronary Artery
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Acute Anterior Wall
dlal dntarction

Anterior wall
iIschemia,
Injury, or
infarct —




Acute Anterior Wall

Myocardial Infarction
G

' LAD occlusion —
| V1 through V6

Septal §
Branchi i



Acute Anterior Wall
Myocardial Infarction

- Septal wall |
' ischemia,
injury, or
‘| infarct —
V1 and V2
I ]



Acute Anterior Wall
Myocardial Infarction




Acute Anterior Wall
Myocardial Infarction
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Early Repolarization
Pattern

EEEEE mm— ....



Okay, smarty pants:

What exactly
would leads I, I, and Il
show In the case
of an
anterior (LAD) infarction?
HMMMMM?7???



Iméﬂ

CHHIREEIDIocal-geb
N all three Ieads!!

All three leads are on the
other side of the heart from
the infarction!




Having a 12 lead machine
around to keep an eye on the
tracings Is a good idea sometimes
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I\/Ionitoring For Ectopy
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Sometimes the tracings can be
quite hard to interpret
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..and sometimes
almost worthless...
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...sometimes VERY Interesting...

L4445 T 245008 144956 138 Spl2: &7
YilarmiR > 158




Acute Hyperkalemla




Acute Hypokalemia
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...but sometimes
the machine can
be RIGHT!I!

|12-Lead 2 HR 53 bpm | * ™ ACUTE M| SUSPECTED ™ | acute infarct
061106622363 | 11 Jun B0 62:26:28 | * Abnormal ECG “Unconfirmed™
| PRB. 1625 (RS 0. 148s | * Sinus bradycardia
Sex: | OT/QTc 0. 458/8, €305 | * Right bungle branch block
| P-ORS-T Aves 4° 58" 967 | + ST elevation cofiefer inferior injury or
| lam 1 S | 1v4 |
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02-Mar-199%8 11:56:06 An test, HQ J & JEMS SERVICES UNLIMITED
20 Years )= = 145 s Blood Pressure: TONED

. Patient's ECG DOES NOT meet 5T criteria for acuke MT or ECE DOES NOT meet:
inclusion criberia for TPI amalysis.
. OBS duration detected iz > 120 ms
. LBBE Pelecled
. Time zince acute izchemic symptom: 20 Bin.; Mx: Diabebes, WyperCension

on't forget that 12.lea




Ventricular
Hypertrophy

Enlargement of
ventricles



Left Ventricular
Hypertrophy
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FInding Ventricular
Hypertrophy

Always look at V1



Finding Ventricular
Hypertrophy

Large R wave in V1 = RVH

Corollary: If the complex is
wider than 0.12 seconds,
this Is probably a bundle branch block
and not ventricular hypertrophy






Bundle Branch Block



Normal Conduction







Right Bundle Branch Block k/\
V1




Bundle Branch Block

Positive Deflection Positive Deflectioﬁ
Rabbit Ears in V1 In V6

with wide complex with wide complex

Right Left
Bundle Bundle
Branch Branch

Block Block




Right Bundle Branch Block
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| eft Bundle Branch Block
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Left Anterior Hemiblock




Now, xiddies..

IT'S EXAM
TIME!!




d &7T'abnormality, possible inferior sube décardial Injury
d ST abnormality, possible anterolateral subendocardial injul




Age: |58 Sex: F F’-QRS‘-T Axes: 54 13 -6|T wave Tbnormality, consider inferior ischemia
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Crushing Chest Pain with Diaphoresis 58 y/o
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Acute Chest Pain in 118 Year Old Patient




Age: 50 Sex: M|P-QRS-T Axes: 7277 75|ST elevation consider inferior injury or acute infarct
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Diffuse ST Segment Elevation in Chest Pain
In a middle-aged lady who has recently had a co




Name: 12-Lead 1 HR 106bpm |Abnormal ECG **Unconfirmed™
ID: 2004031823142100|3/18/2004 23:22:49 |Sinus tachycardia

Patient ID: PR 0.200s QRS 0.122s | Left anterior fascicular block

Incident ID: QT/QTe: 0.338s/0.448s | Anterolateral infarct, age undetermined
Age: |82 Sex: |P-QRS-T Axes: 25 -50 128
I
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x1.0 .05-150Hz 25mm/sec | R32 R32 3011371-095 LP1214313853
Medtronic, Inc. Comments:

Check the axis and the PR Interval...
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x1.0 .05-150Hz 25mm/sec
Medtronic, Inc. Comments:

Older guy, feeling crummy...




Name: RUBIO,V|12-Lead 1 HR 196bpm |Abnormal ECG **Unconfirmed™*
ID: 2004031115151800(3/11/2004 15:19:18 |Undetermined rhythm

Patient ID: PR 0.000s QRS 0.122s| Left bundle branch block
Incident ID: QT/QTec: 0.244s/0.440s

Age: |65 Sex: M P-QRSl-T Axes: 015211 |
I
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x1.0 .05-150Hz 25mm/sec MED 5 IRVING FIRE 3011371-099 LP1213628864

Medtronic, Inc. Comments:

Older guy having palpitations and lightheadedne




Name: LANE |12-Lead 1 HR 139bpm|Abnormal ECG **Unconfirmed**
ID: 2004012720025200 |1/27/2004 20:09:00 | wide QRS tachycardia

Patient ID: PR 0.000s QRS 0.166s | Left axis deviation

Incident ID: F0401221|QT/QTc: 0.390s/0.593s |Nonspecific intraventricular block

Age: 59 Sex: |P-QRS-T Axes: 0 -58 136 | Inferior infarct, age undetermined
I laVR V1 | V4
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Medlronlc, Inc. Comments.

Middle-aged guy found semi-conscious
with weak radial pulse




Medtronic Physio-Control

What is this patient’s blood pressure?







I Gfithese profes
a COntinues to grow
passing years



The report of the == ..-*-.3?_,__% 3

recent Turtle Creek@@aterence ey
indicates that ’
paramedics and
nursing professionals
can be trained

to have 12 lead EKG
Interpretation skills
rivaling that of
emergency physicians.




AmAMA‘AAL
Let’s Insist
that basic 12 lead
Interpretation skills
(and, later, advanced skil@
should become part of
the standard of practicg,

of all medical

B.rofessianals. f
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www.doctorfowler.com






