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Right atrium

Sinoatrial node Wave uf |
S depolarisation

Atrioventricular node [ Left atrium

Complex showing P wave highlighted Atrial depﬂlarlsatmn gives rise to the P wave




PREBtCHAlY/SSEomct

PR segment

PR interval

Normal duration of PR mterval is 0.12-0.20 s (three to five small squares)
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Electrical Conduction System of Heart

Bachmann's Bundle

Superior vena cava

' Left atrium

Left posterior
fascicle

eft anterior
fascicle

Purkinje fibers

Right Bundle
Branch




MO 2y o Anvanitial megative deflection

82 SV ositive detlection
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Composition of QRS complex



QRS=Ventricular depolariza
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QRS Complex
Lead II



SIESEesient

ST segment TP segment

The ST segment should be in the same horizontal plane as the TP segment;
the J point is the point of inflection between the S wave and ST segment

and beginning ot repolatizZatio
Should be on the same planeas theMHPseoment (between T wave and next P)



Hom of ventricular depolarization

Complex sh owing T wave high]i ght.ed
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promment U waves (dia

scaled up)
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= Normal = 550/— 450ims tior

For every: LO=beat TACEEASEN teaseoteRAIER 20NN s deducted ot added to

the QT

s Bazett's cottecion
QTc = measuted QUNEEEs) diidcas

_ if QT > 2 RR interval (extending mot

- ad to Torsades de pointes (the QRS comple
line
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8-Step Method ECG
Interpretation
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The Heart Block Poem

If the R is far from the P, then you have a 1" Degree

PR gets longer, longer, longer, drop, it’s a case of Wenckebach!

If some R’s don’t get through, prepare to pace that Mobitz Il

If the R’s & P’s don’t agree, prepare to PACE that 3™ degreel!

-Author unknown
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In RBBB, activation of the right ventricle Is delayed as depolarisation has to
spread across the septum from the left ventricle.

= The left ventricle Is activated normally, meaning that the early part of
the QRS complex is unchanged.

The delayed right ventricular activation produces a secondary R wave
(R") in the right precordial leads (V1-3) and a wide, slurred S wave In
the lateral leads.

Delayed activation of the right ventricle also gives rise to secondary
repolarization abnormalities, with ST depression and T wave Iinversion
In the right precordial leads.
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Sl clevation
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Myocardia
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Silelevation

Early repolarization causes mild Sii - =waves mainly in the precordia

leads. Thete is often notchingrotfthies]= Hish-hoelk™ pattern.
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S ENEYVACIoN

Acute Pericarditis causes widespread COLICAVE (*saddleback”) ST segment
clevation with PR segmenit deptession it muil le leads, typically involving I,

II, I1I, aVEF, a ‘/L and V2-6.
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Spodick’s sien Downslopine TP sesment in patients with acute pericarditis
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S ENEYVACIoN

Left Ventricular Hypertrophy (LY ED) caige clevanioninitheleads with
| dEWwaye inversion in the

deep S-waves (usually ViE
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Delinitioneirsiaeclcvation VI

of ? mm In contiguous leads except V2 and V3

on of 2 mm In men In leads V2 and V3

tion of ? mm In women In leads V2 and V3

.......



al History

yo female presents to the Emergency Room complaining of
ortness of breath for weeks, “has an appointment with PCP
morrow but can’t wait”

H: Diabetes, asthma, hypertension, hyperlipidemia, lymphedem



Device: USN1621814 F 60~ 0.15-100 H=z




L Jeat g

Device: U571309835 Chest: 10 mm/m\V F 60~ 0.15-100 H=z PHOS0A bCL P?




Outcome Results

e STEMI activated off of second EKG

* Trop elevated at 2.78

* Emergently taken to cath lab: pt in acute cardiogenic pulmonary
edema in the setting of recent, though more than 48 hours, acute
anterior MI; successful treatment of a proximal hazy 80% thrombotic

LAD lesion w/ stent

* Repeat echo was done 2 days after STEMI and showed an improved EF
of 35-40%

e 4 day admission stay, discharged home






Clinical History

e 26 yo male presented to the Emergency Room

*» Complaints of constant, severe, sharp chest pain 8/10, sudden onset during
exercise class 1.5 hours prior

* Pain was initially across chest and now on left side

* Complaints of diaphoresis, nausea, dizziness, tingling in arms, shortness of
breath

e Family Hx: CAD, grandpa died at age 48, multiple uncles with CAD, father
coronary artery bypass at age 55

e No other PMH



Device: US571621385 e - Loy ; TN i F 60~ 0.15-100 H= PHOS0A bCL. P?




A. Yes
B. No
C. Of course not; he’s 26 years old







ome Results

EMI activated by Emergency Room (30 min after arrival)
itial Trop 0.23
levated LDL at 249, there is a high chance for familial hypercholesteremia

cho performed resulting with a mild ischemic cardiomyopathy significant fo
n EF of 40% with LAD wall motion abnormalities

day admission stay

UCATION POINTS
ess likely in younger age group, but bigger opportunity to make a difference



al History

yvo male presents to the Emergency Room c/o chest pain for 36
Urs

ates pain is constant, pressure-like, radiating to the back, up to th
W, intermittently to his left arm; pain improves with exertion

H: HTN, HLD, DM, history of stroke



Device: WU571621385 Chest: 10 mm/mV F 60~ 0.15-100 H=z FHOS0A bCL P7?




Device: USDO903558 F 60~ 0.15-100 H=z PHOS0A bCL P?




Device: UsSDO903558 Chest: 10 mm/mV F 60~ 0.15-100 H=z




me Results

as not STEMI activated; clinical impression was NSTEMI
er review during admission, the ECG was felt to reflect STEMI






me Results

heart cath showed occluded LAD s/p stent placed
o showed EF 60-65% with hypokinesis in septal wall
tial trop 1.44

ay admission stay, discharged to home




al History

o female arrived to Emergency Room c/o chest pain up into h
oat while cleaning approximately 30 mins prior to arrival, SOA
ziness as well

) significant PMH



_ﬂq‘_;.'

4

Device: US71309835 e - F 60~ 0.15-100 H=z PHOS0A bCL P?




i

1B L 55 P P 9 B

Device: USDO903558 Chest: 10 mm,/m\V F 60~ 0.15-100 H=z FHOSDA bCL P




Device: UsSN1621814 Chest: 10 mm/mV F &0~ 0.15-100 H=z PHOS0A bCL P?




me Results

| activated after second EKG by Emergency Room
t to cath lab







ome Results

ototal occlusion, 99% of the mid to distal LAD, s/p balloon
gioplasty and 2 stents

itial Trop result 0.58

ubsequent echo showed reduced ejection fraction of 40% and a
rombus in the LV

day admission stay, discharged to home



The New England
Journal ot Medicine

©Copyright, 1996, by the Massachusetts Medical Society

Volume 334 FEBRUARY 22, 1996 Number 8

ELECTROCARDIOGRAPHIC DIAGNOSIS OF EVOLVING ACUTE MYOCARDIAL INFARCTION
IN THE PRESENCE OF LEFT BUNDLE-BRANCH BLOCK
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Figure 1. Electrocardiogram Meeting All Three Independent Criteria for the Diagnosis
of Acute Myocardial Infarction in a Patient from the GUSTO Trial with Left Bundle-
Branch Block.

The electrocardiogram shows ST-segment elevation of at least 1 mm that is concord-

ant with the QRS complex (lead Il), ST-segment depression of at least 1 mm in leads
V, and V,, and ST-segment elevation of at least 5 mm that is discordant with the QRS
complex (leads Il and aVF).




Sgarbossa's Criteria
LEBEB |/ Paced Rhﬁhm

oma 1l Z Leaad b logapat . oom

The original three criteria used to diagnose
iInfarction in patients with LBBB are:
Concordant ST elevation > 1mm in leads with
a positive QRS complex (score 5)
Concordant ST depression > 1 mm in V1-V3
(score 3) Excessively discordant ST elevation
> 5 mm in leads with a -ve QRS complex
(score 2).Nov 15, 2017




1D: DOO89305T

Venl. rale %1 HP
PE mterval 146
(RS duration EF
OTOTe 3521411
P-R-T axes ah H531 1

check contralateral leads

artlial injury

ST depression never takes precedence over ST elevation. If you see depression

Hefermed by: Confmmead By: JAMES EYNON_ MDD
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Clinical History

* 60 yo male arrived to Emergency Room from nursing care facility with
complaints of Gl bleed, SOB; states having vomiting and abdominal

pain.

* While en route, EMS obtained EKG and when questioning pt again
about pain and specifically chest, pt states having "some" chest pain in
mid chest rating it 8-9/10.

* Pt also hypotensive en route.

* PMH: Hepatitis C, HTN, hemorrhagic stroke. Has had decreased
appetite the past few days



JHNCOMP TEMETD
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PH100B bCL P?




ome Results

EMI activated by EMS

emergently to cath lab: cardiogenic shock in the setting of
akotsubo cardiomyopathy; IABP placed. Pt admitted to CICU.

X: acute systolic and diastolic HFrEF, EF: 15%, Hypovolemic shock,
ressor support with Vasopressin; Gl consulted for Gl bleed/melena







—

-

e e R =

|

R S .

b

oo e e

R, |

Descending Stenosis

B S s S

samse

L

-
‘
1

)
’
|

' y ' T
: |
3322323223 53202 132212221
H | ’ |
’ | | !
| | | ’ !
! ’ ) | !
: ) ) ]
| : ! 4
! 1 |
! | M |
R - ———t
| : ! ’
! ’ ' |
! 1 ! 1
| | ! |
e e e D ——— - -
| | ’ :
| } | |
! | | 4
! ! ’ |
B S e T D ———
’ : | '
| | ! !
| ’ | | :
’ | | | !
D S T S N S
: : | : ’
. } |
: ' ’
) ! ) }
i i i , |
| | |
| | !
4t :
A A A i —d o
|
|
|
|

D

.

e = S
1
————y

$

———— et

(0]}

|
!
|
!
+
!
|
{
!
’
!
|
|
‘
|
!
|
|
|
!
!

SESSENI RSN ISESINAERIIRINIINEES (ENE] oS

s Syndrome

)

———— e S SN DU SEDES . -
|
|
:
|
| $ |
' 4 | |
1 ’ ’ |
| ! : | |
e ———t » SRS ¢ NS
, ’ ’ |
' | ! |
! | | |
i w : ) }
4 |
! J | 1 |
3 ) | |
“ | ! 1 | | Y “
‘ ! | ’ ! |
—— SUAS SEIE SIS S —— e T S e n.'~'|4.
’ : | | 4
: | : | |
. | | ! :
’ - . .
DU, B N SN -~ R e R T Y IR .
| } ! : |
’ | | |
| 1
| ’
_ {
! |
1
v | {
ﬁultv DUNDES WIS W ———p ]
: )
! |
| 1
|
SUBDISD SIS SHIIE SHIID SIS Sa—— R S e ———
:
'
|
}
= SUD.
$

b

R

-tdl
|
|
|
|
!
|
|
|
!

e eeaeee

|

$ooie e

B e s

ellen

| | |
| ’ | ’ |
| | | |
’ | | ’ |
JOS SUEES SESTE SEEEE Shmes A0S S
o , ’ :
! ! ! | 3
| ] ] ]
1 ’ * :
_ ! | | |
! | | ’
! ! ! ! !
N1t i . i ~
! ! | !
| | | |
| ’ ’ o
—-
| | | ! U
! . ’ ’
| | | |
| ) | |
Wy SUE SEETE SESEE TESTE sveE SESSE SEet
’ ' | ’
. ’ T |
: ) | |
| | | q
- D O SRS ———
| | |
. | |
| : |
| |
J 3 )
ﬂ | . |
| | |
: : |

!
|

cs a0 e ot

e frooe

po-

|
:
!
|
e
.
!
!
)

boo-ow

cesofeoestooae

—— et e e

e S

|
|
|
-
|
|
|
|
-
!
|
|
|
§———
|
|
1
|

! |
A
4 :

ik

b et

ved vee cgmo

ISBEIEEENIINLINIENNIRENII RRRRIENEEN bANEL

- --WL-»--L--,HW"- —-———

| |

B St

|
:
|
c————
)
|
|
$
|
|
|

SIS (IS SIS SN,

%-x

N e

et

bt —{

————

Deep symmetric T waves or biphasic T waves anteriorly

89% specific for proximal Left Anter

[, BSSHE 8118
e TSt -
! ! |

oo aaas

:

} }
{ :
I SEEEE SasE |
!

1
|
!

G

!

po—ap

{
|

. IS i

av

1
’

|

|
|

!
Iassd laasi basas

4

|

|

!

+

|

|

:

|
.

4

|
,
1
|
-—de
|
’
|
’

|
|

3

———— - ——

! |
IEmMIEtaNIbasEs RN

B e O T B e

|

SBSY S

el bt ——e—
]

bom —

}
|
:
+
’
’
'
!

e
)
!
!
*

e e —e ey

ol

P—

(O S S

| : | |
} | | !
) | | ’
- S +
: | | |
» | | |
| | |
| | 4 |
., ’ ’ .
’ ? ’
) | |
+ | | |
T T T
“ | ’ c
| | | |
: | | |
| : | |
ey
1 | ! |
: | | |
| : |
h | | ’
4"‘l*“‘ b e v b -
$ ’ } |
' ) | |
! ! ! !
! | |
| tases
’ | | |
’ | | |
! ! ! |
} ) ) )
: | | |
| . ! |
! | | 4
H»o B B
| | |
| | | |
' | | |
1 ! | |
) OGS (M Eane Sene e Sman
| : ! |
! | | |
! | | ’
| ’ | |
g e e
’ | ! | _
)
i ] ! !
! ! ! ! !
+ 'S -
’ | )
BRI O
! | |
| | ! I




EHVPOLIICENA

Classic ECG fin
J point is the spo
start of the ST seg

J waves occur just
end of the QRS

J waves are very rz
hypothermia
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Aneurysm

Scarred heart muscle that cannot contract and bulges
out

Factors suggesting left ventricular aneurysm
® ECG identical to previous ECGs (if available).
® Absence of dynamic ST segment changes.

® Absence of reciprocal ST depression.

® Well-formed Q waves.

Factors favoring acute STEMI

®* New ST changes compared with previous ECGs.

®  Dynamic / progressive ECG changes — the degree of ST elevation
Increases on serial ECGs.

® Reciprocal ST depression.

®  High clinical suspicion of STEMI — ongoing ischemic chest pain, sick-
looking patient (e.g. pale, sweaty), hemodynamic instability.
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De Wintet 5 CGE pattern

oint depression (> 1mm &

s, with the ascending limb of the T w

0.5mm
niss ?/ of acute LAD occlusions :

L M




Criteria C

Sgarbossa’s Criteria (aly load)
LBBB / Paced Rhythm TR eSS

e e e e

Criteria A Criteria B
(any lead) (V1, V2, Vi)

Concordant Greater than 1mm
V1,V2,V3

Concordant
Greater than Tmm

ems | Zead blogspot com. Added info by: mylieasaparamedicstudent blogspot com | Paramedic Student Central
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