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Case

e 45 yo M presents with chest pain
— Pain associated with nausea and sweats
— Hx/o DM, htn, smokes 1 ppd
- ECG...
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Case

e Emergency physician is residency
trained, ABEM-certified
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Case

e Emergency physician is residency
trained, ABEM-certified

— 1:10 am: Patient treated with ASA, SL
NTG, morphine

— 2:15 am: pain persists, SL NTG #3

— 3:30 am: pain persists, TN mildly elevated
e Repeat ECG ~ unchanged
e NTG drip
e Hospitalist paged to admit



Case

e Emergency physician is residency
trained, ABEM-certified

—4:30 am: pain persists, repeat ECG
unchanged

e Hospitalist (by phone) recommends
cardiology consult
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Case

e 5:00 am: patient develops hypotension
— Cardiology consulted

e Cardiology arrives at 6:05 am...as the
patient loses pulses

e Resuscitation attempts are unsuccessful
— Pronounced dead at 6:45 am



e |Lawsuit filed

Just Because You Did it
Doesn’t Mean You're Guilty.
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Case

e \Was this a missed “"STEMI"?




Case

e \Was this a missed “"STEMI"?

e \Was this a missed ACO?



STEMI vs. ACO

e We are mainly interested in identifying
ACOs in order to initiate acute
reperfusion therapy (PCI or lytics)



STEMI vs. ACO

e We are mainly interested in identifying
ACOs in order to initiate acute
reperfusion therapy (PCI or lytics)

e Problem: STE is just a surrogate marker
for ACO
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e STEMI vs. Non-STE-ACS is a flawed
concept

— 10-15% of patients with ACS Sx’s and STE
rule OUT for ACO



STEMI vs. ACO

e STEMI vs. Non-STE-ACS is a flawed
concept

— 10-15% of patients with ACS Sx’s and STE
rule OUT for ACO

— Up to 40% of patients with ACS Sx’s and
ACOs do NOT have STE

e These patients typically get cath/PCI
after significant delay



ACO, OMI, NOMI

e Increasing support to replace STEMI vs.

Non-STE-ACS with OMI vs. NOMI

e OMI (ACO) needs emergent cath
e NOMI does not



ACO, OMI, NOMI

e Increasing support to replace STEMI vs.
Non-STE-ACS with OMI vs. NOMI

e OMI (ACO) needs emergent cath
e NOMI does not

e Are there ECG findings beyond STE that
predict ACO?
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What are the ECG indications
for emergent reperfusion?



What are the ECG indications
for emergent reperfusion?

e Concerning Sx’s plus...
— STE in contiguous leads (usual guidelines)



What are the ECG indications
for emergent reperfusion?

e Concerning Sx’s plus...

— STE in contiguous leads (usual guidelines)
— Posterior STEMI
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Anteroseptal ischemia
or posterior MI?




Anteroseptal ischemia
or posterior MI?
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Posterior Lead Placement




Isolated PMI
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Isolated PMI
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Posterior STEMI!







57 yo M with CP +
diaphoresis

e Courtesy Stephen Hammond

— London paramedic
- EEG...



Padaid b AR LCOSC 1o e 1C08:301 * Simis it

Patient if: PR, 17 vy evod B bl

et : : wrio 6. 0505 . * Possible inferior iﬁf&fﬁi-ﬁﬂi

/TG 9,410/ 424s | uotorminad
Sex: Mir;{rﬂmq s ST° 16 4° | *Possible B with secondary

. - IVt

o s e |

T SR TSy A i, SRR R

: o
e e R,

| &L

ST | e ! !
e~ L, RPN G EET R AT S SR | e

T
1 avi

e e e e ]
"
i

i
!
[

Gise 10 yppercropity and/

T




Patient I g el 12184501 * Sinus rinirmwithpals: | i #fhateroseplal 5i-T an
Patient Ib: i?ﬂﬁ?{g | ﬁaﬁphmmﬁrﬁmthﬁt&. HErosEpial 37-1 an

iy J. 1 51 #Possiblz infer or infarct - age | due to rypertropty axd/ <
trcident, IR - 8.4188/0 4245 | wgotormived |
he: 57 | Sex: M {P-O85-T s ST°-16° 44| Bossible M with scondary T
il ' i |2k - I¥1 V4 B _:..'||:i|:l_i='1'fh:.ﬂ.*..,
| | i Mt i { 1
1
“’5 _|_ [ avh
RO e
W
| W2
1y Frts W
L i
i T A L .- i l.-'_l: ¥
anme: B i :.?E-Le.ﬂ_ﬁ-‘r HRT F”’i Ahnormal 508 Mincontlrmed™ Ejgt:r];;ﬁ'n iniarat - age -. fﬁﬁ"
T ¥ AAAAAEAAA IR A D A | Py Sy v | 5 miEa i BE 1 ILET
it 'W%Fﬁﬁa‘% 50 ﬁb‘sl cnﬂgﬁ& bl i‘?ﬁihlaﬂ‘ﬂlw'ithmm | dia 10
Eiit?;t.‘n. Hilli] |ﬂTﬂi!11 Ags s Sinus rinthm I renalarization shoormality |
o 57 St M- s ol efastaation ﬁliallteralﬂe‘lmtim. mwml.lm
f: .l e 1 ] | [+ | ' ! "__,---_____,_,___I "| ; STJ
i : "U‘UL_HJ"‘“ J !lew;;,mm“!“\ur*w-ﬂfW's .I-.,_ f M | | I:_,f“‘--‘-“-""""'r Ill 1'.“
it it
Lot i
g Ve SSE L SR B ‘g&
| W
| 13
WE U’% 11.




OPEN: 90or10
Sometimes 11
Mostly 12 or IE,

CLOSE: 5 or@g

Sometimes 4
Mostly 2 or 3
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What are the ECG indications
for emergent reperfusion?

e Concerning Sx’s plus...
— STE in contiguous leads (usual guidelines)
— Posterior STEMI

— Non-STE-ACS with...

e Refractory ischemia (frequent litigation)
e Developing acute heart failure
e Electrical instability

(2014 ACC/AHA guidelines-—cath w/i 2 hrs, Class IA)




What are the ECG indicatiohs
for emergent reperfusion?

e Concerning Sx’s plus...

— STE in contiguous leads (usual guidelines)
— Posterior STEMI

— Non-STE-ACS with...

e Refractory ischemia (frequent litigation)

e Developing acute heart failure

e Electrical instability

e Hemodynamic instability

(2014 ACC/AHA guidelines-—cath w/i 2 hrs, Class IA)
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What are the ECG indications
for emergent reperfusion?

e Other ECG findings now in the US
Guidelines...
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What are the ECG indications
for emergent reperfusion?

e Now endorsed by the ACC
— LBBB with Sgarbossa criteria (& modified)
— Pacers with Sgarbossa criteria (& modified)
— de Winter T-waves
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Normal LBBB

Rule of appropriate discordance

(true for pacemakers also)
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Sgarbossa Criteria in LBBB

NEIM 1996
A -- Concordant ST elevation > 1 mm in any lead
B -- Concordant ST depression > 1 mm in V,, V,, or V;

C -- Discordant ST elevation > 5 mm (less specific)




Sgarbossa Criteria in LBBB
NEJM 1996

-- Concordant ST elevation > 1 mm in any lead

-- Concordant ST depression > 1 mm in Vy, V,, or V,

- I'\ ﬂl‘ﬁl"f‘l")lﬂ"‘ CT f\lr\ —\'|- 1AM N E "“A A Il nnnnnnnn -C.n\

- e e w !l VIwII 1w W I AT R I A BRI RS 4 I B w 11111011 \\.—UU Uri\.—\a \.4/

N T >







“Sgarbossa A"
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“Sgarbossa A"

Courtesy Dr. Nicolas Pineda
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“Sgarbossa B”




85 yo woman with CP

Courtesy Dr. Eric Klotz




“Sgarbossa A & B”

Courtesy Dr. Eric Klotz




Sgarbossa Criteria in LBBB
NEJM 1996

-- Concordant ST elevation > 1 mm in any lead

-- Concordant ST depression > 1 mm in Vy, V,, or V,
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Original Sgarbossa "C”




Original Sgarbossa "C”"

e Sgarbossa criteria "C” is not specific
enough

C




Revised Sgarbossa "C"
(Smith, et al. Ann Emerg Med 2012)

e Maybe the ratio of the ST deviation : size
of the QRS is more important (> 25%)

C




Revised Sgarbossa "C"
(Smith, et al. Ann Emerg Med 2012)

AL LY ]
.I" HHH .

-j Ratio = 3.2/-10=-0.32 .

STE/S-wave > 25%




Revised Sgarbossa "C”

_____(Validation: Am Heart J 2015)

il‘"] BEPE Ewmn 3.2/10 > 0.25

-j Ratio = 3.2/-10=-0.32 .

STE/S-wave > 25%
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Pt. with LBBB & CP




Pt. with LBBB & CP

= = Swave =16 mm



Pt. with LBBB & CP

ST deviation = 5 mm

= = Swave =16 mm



Pt. with LBBB & CP

ST elevation > 25% of the size
of the S wave (5/16 > 25%)

L ——

ST deviation = 5 mm

- = Swave =16 mm



anything more?

Courtesy Dr. Matt Schillinger




LBBB...anything more?

Courtesy Dr. Matt Schillinger




LBBB...anything more?

’\J Is the ST:S > 25%"?
] ¥




LBBB...anything more?
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LBBB...anything more?

4

ST deviation = 9 mm 1

=l

- Swave = 20 mm

T
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LBBB...anything more?

ST elevation > 25% of the size
of the S wave (9/20 > 25%)

3\ =
ST deviation = 9 mm 1
{

L-HJ. B |

. S wave = 20 mm

1




ent Rate:
P Duration:
PR Interval:
QRS Duration:
QT/QTc:
P-R-T Axis:

55

Oms

Oms

148 ms
482/461 ms
0-53104

Case

Atrial fibrillation with slow ventricular response with a competing junctional pacemaker

—)

Left axis deviation

Left bundle branch block
Abnormal ECG

*** Unconfirmed ***

Courtesy Adam Thompson, EMT-P




ent Rate:
P Duration:
PR Interval:
QRS Duration:
QT/QTc:
P-R-T Axis:

55

Oms

Oms

148 ms
482/461 ms
0-53104

Case
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55

0ms

0 ms

148 ms
482/461 ms
0-53 104

Case

Atrial fibrillation with slow ventricular response with a competing junctional pacemaker
Left axis deviation

Left bundle branch block

Abnormal ECG

*** Unconfirmed ***

Courtesy Adam Thompson, EMT-P
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Modified Sgarbossa
Criteria in LBBB

-- Concordant ST elevation > 1 mm in any lead
-- Concordant ST depression > 1 mm in V,, V,, or V;

-- Discordant ST elevation w/ ST:S > 25% in any lead







ACO with Pacers?



ACO with Pacers?

October 2021

CARDIOLOGY/ORIGINAL RESEARCH

Electrocardiographic Diagnosis of Acute Coronary
Occlusion Myocardial Infarction in Ventricular

Paced Rhythm Using the Modified Sgarbossa

Criteria

ieth W. Dodd, MD*; Deborah L. Zvosec, PhD; Michael A. Hart, MD; George Glass lll, MD; Laura E. Bannister, MBChB;
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Normal Pacemaker

12-Lead 1 HR 65bpm| * Abnormal ECG **Unconfirmed**
14:02:28| * Ventricular pacing
PR 0.220s QRS 0.166s| * Pacemaker rhythm - no further analysis
D: QT/QTc: 0.474s/0.482s
Sex: M| P-QRS-T Axes: 95° -75° 107°
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“Sgarbossa B”

Courtesy Dr. Santiago Harris




“Sgarbossa B”

Courtesy Dr. Santiago Harris




odified "Sgarbossa C”

Courtesy Dr. Patrick Bruss




odified "Sgarbossa C”




odified "Sgarbossa C”
i i atits I | 5




odified “Sgarbossa C”

ST elevatlon > 2596 of the 5|ze
of the S wave (7/22 > 25%)

-~ STE = 7 mm
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Modified Sgarbossa
Criteria in RV Pacers

-- Concordant ST elevation > 1 mm in any lead
-- Concordant ST depression > 1 mm in any of V,-V,

-- Discordant ST elevation w/ ST:S > 25% in any lead




2017 ESC STEMI Guidelines

Indications for Emergent CLA

undie branch block

iteria that can be used to improve the diagnostic accuracy of STEMI
LBBB-;

 Concordant ST-segment elevation = mm in leads with a positive
QRS complex

 Concordant ST-segment depression =l mm in V,-V;

 Discordant ST-segment elevation =5 mm in leads with a negative
QRS complex

ie presence of RBBB may confound the diagnosis of STEMI

antricular paced rhythm



Published Oct. 2022

n Electrocardiogram Findings Suggestive of Ischemia

CRITERIA

uivalents

STEMI Criteria:
B Horizontal ST-segment depression in V;-V3
B Dominant R-wave (R/S ratio >1) in V»
® Upright T waves in anterior leads
B Prominent and broad R-wave (=30 ms)
Confirmed by:
B ST-segment elevation of =0.5 mm in at least 1 of leads V;-Vo*

le branch block or ventricular paced rhythm with A total score =3 points is required:

yssa Criteria m Concordant ST-segment elevation =1 mm in leads with a positive QRS complex (5 points)
B Concordant ST-segment depression =1 mm in leads V,-V3 (3 points)
B Discordant ST-segment elevation =5 mm in leads with a negative QRS complex (2 points)
If there is discordant ST-segment elevation =5 mm, consider ST/S ratio <—0.25

le branch block or ventricular paced rhythm with Positive if any of the following are present:
-modified Sgarbossa Criteria B Concordant ST-segment elevation of T mm in leads with a positive QRS complex
m Concordant ST-segment depression of T mm in V,;-V3
B ST-segment elevation at the J-point, relative to the QRS onset, is at least T mm and has an
amplitude of at least 25% of the preceding S-wave






de Winter T Waves

High-Risk ECG Patterns in ACS—Need for
Guideline Revision
(Birnbaum, et al. ] Electrocardiol 2013)

» Acute occlusion of the proximal LAD

» Urgent cath should be “strongly
considered”



de Winter T Waves
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90 min later

Courtesy Mat Goebel










Key Point

de Winter T-waves

e Although no STE, high concern
for decompenstation
— Active Sx’s
— Unstable LAD stenosis
— Treat aggressively, get serial ECGs,
may evolve - STEMI
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n Electrocardiogram Findings Suggestive of Ischemia

CRITERIA

uivalents

STEMI Criteria:
B Horizontal ST-segment depression in V;-V3
B Dominant R-wave (R/S ratio >1) in V»
® Upright T waves in anterior leads
B Prominent and broad R-wave (=30 ms)
Confirmed by:
B ST-segment elevation of =0.5 mm in at least 1 of leads V;-Vo*

le branch block or ventricular paced rhythm with A total score =3 points is required:

yssa Criteria m Concordant ST-segment elevation =1 mm in leads with a positive QRS complex (5 points)
B Concordant ST-segment depression =1 mm in leads V,-V3 (3 points)
B Discordant ST-segment elevation =5 mm in leads with a negative QRS complex (2 points)
If there is discordant ST-segment elevation =5 mm, consider ST/S ratio <—0.25

le branch block or ventricular paced rhythm with Positive if any of the following are present:
-modified Sgarbossa Criteria B Concordant ST-segment elevation of T mm in leads with a positive QRS complex
m Concordant ST-segment depression of T mm in V,;-V3
B ST-segment elevation at the J-point, relative to the QRS onset, is at least T mm and has an
amplitude of at least 25% of the preceding S-wave
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Serial ECG Testing

e Failure to repeat the ECG...
— If the first ECG is poor quality
— If ongoing concerning Sx’s

e ACC/AHA guidelines recommend serial
ECGs every 15-30 min for the first hour
if there are concerning Sx’s and initial
ECG is non-dx’ic
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Part Il: Mimics of
Myocardial Ischemia

Amal Mattu, MD, FAAEM, FACEP
Professor and Vice Chair of Academic Affairs
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e Missed ACS accounts for 20% of
malpractice dollars paid out in EM

e 25-50% of cases involve ECG misreads



Why is this important?

e Missed ACS accounts for 20% of
malpractice dollars paid out in EM

e 25-50% of cases involve ECG misreads

e Significant “cost” associated with
missed ACS, but also significant cost
associated with over-reads



ite myocardial injury (ACO
trauma)

bal ischemia (e.g. EPI,
section, massive GIB, etc.)

ly repolarization

o/pericarditis

50Spasm

tricular aneurysm

High voltage (e.g. LVH, WPW,
athlete’s heart, etc.)

Na* channelopathies, e.g.
TCAs, hyperK+, Brugada, etc.

Post-cardioversion (stunning)

Hypothermia

Tako tsubo

Intracranial abnls









ase #1: 45yo M with sharp CP




STEMI or Acute Pericarditis?
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STEMI or Acute Pericarditis?

e Distinction is often difficult

e STEMI sometimes misdiagnhosed as
pericarditis

e Pericarditis sometimes misdiagnosed as
STEMI

— 15-20% of “inappropriate” referrals for PCI
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STEMI or Acute Pericarditis?

1. Factors that strongly suggest STEMI

— STD except in V1 or aVR
e (STD in V1 or aVR is allowed in AP)

—STE in III > II
— Horizontal or convex upwards STE
— Q-waves that you know are new



STEMI or Acute Pericarditis?

1. Factors that strongly suggest STEMI

— STD except in V1 or aVR
e (STD in V1 or aVR is allowed in AP)

—STE in III > II
— Horizontal or convex upwards STE
— Q-waves that you know are new

2. Factors that suggest AP

— PR denreccinon in miiltinle leadc



STEMI or Acute Pericarditis?

When in doubt, get
serial ECGs!
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STEMI or AP?
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STEMI or AP?
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STEMI or AP?
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When in doubt, get

serial ECGs!
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30yo man with 3 hrs:
central CP

Dr. Hasdan AlMaateeq
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Consultant: “Pericarditié”

Dr. Hasdan AlMaateeq
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Dr. Hasdan AlMaateeq
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Elderly woman with CP
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STEMI or AP?

e Additional factors that favor STEMI
— R-T sign (“checkmark sign”)

e Additional factors that favor pericarditis
(after above has been evaluated)

— Spodick sign: downsloping of the TP
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STEMI vs. Pericarditis

Vent. rate 62 bpm Normal siguf rhythm </, . . . vy
PR interval 160 m[:)a Acute f?cir&itis Medar v fresi Ce
QRS duration 90 ms Abnopal ECG

QT/QTe 406/412 ms

P-R-T axes 64 48 5%

Technician: KMT




STEMI vs. Pericarditis

Courtesy Dr. Baruch Fertel

Normal sinuf rhythm .

Acute fl%:uarditis

Abnyﬂgl ECG
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Vent. rate 62 bpm Normal sign€ rhythm ;. . Y
Black PR interval 160 ms Acute rl?cl;rditis Hesr v's fresi Ce
QRS duration 90 ms Abnepal ECG

QT/QTe  406/412 ms

P-R-T axes 64 48 59

Technician: KMT
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podick’s Sign - pericarditis

Courtesy Dr. Pablo Aguilera
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spodick’s Sign - pericarditis

Courtesy Dr. Pablo Aguilera

AUF

Btk et ehls

Downsloping of the T-P segment

17



podick’s Sign - pericarditis

Courtesy Dr. Pablo Aguilera
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Spodick’s Sign

12-Lead1 HR 83 bpm | *** ACUTE M| SUSPECTED ** » ST elevation consider inferior injury or
081813281236 | 18/Aug 13 20:14:53| * Abnormal ECG “Unconfirmed™ | acute infarct
PR 8. 166s ORS 8.688s | * Normal sinus rhythm
aT/ate §.3465/8. 4863 | * ST elevation consider anterolateral
Sex:  |P-ORS-T Aes 712°57°59° | injury or acute infarct
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But remember...don’t use Spodick

sign until after all prior steps have
failed to rule IN STEMI!!!

Vent. rate 62 bpm Normal sign€ rhythm /. . . ¢ s
Black PR interval 160 ms Acute )‘?cl:\rditis Hedr v's fresit/
QRS duration 90 ms Abno;af{:/:l ECG -~

QT/QTe 406/412 ms
P-R-T axes 64 48 59

Courtesy Dr. Baruch Fertel

;  Technician: KMT
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STEMI or Acute Pericarditis?

The Journal of Emergency Medicine, Vol. 58, No. 4, pp. 562-569, 2020
m Check for updates © 2020 Elsevier Inc. All rights reserved.

0736-4679/% - see front matter

https://doi.org/10.1016/j.jemermed.2020.01.017

J Emerg Med 2020

Original
— Contributions

EVALUATION OF SPODICK’S SIGN AND OTHER ELECTROCARDIOGRAPHIC
FINDINGS AS INDICATORS OF STEMI AND PERICARDITIS

Michael D. Witting, mp, ms,” Kami M. Hu, mp,” Aaron A. Westreich, mp,T Semhar Tewelde, mp,”
Al Earvard sim 22 ArnA Arvaal MAatdir o nam ™



STEMI or Acute Pericarditis?

: . Odds
ECG Finding Ratio for
STEMI
[ depression (ignoring V1 or aVR) 31
TE in III > II 21
orizontal or convex upward STE 6

bsence of PR depression 12
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STEMI or Acute Pericarditis?

e 12% of STEMIs had PR depression
e 5% of STEMIs had Spodick’s sign



STEMI...despite PR




STEMI.. despite PR




Key Points

e Pericarditis vs. STEMI

—Look first for factors that rule IN
STEMI before you look at PRs

e ST depression (aside from aVR and V1)
SIS ERT T
e Horizontal or convex upward STE



Key Points

e Pericarditis vs. STEMI

—"Checkmark” sign and Spodick sign
can be used AFTER the above

—PR depression and Spodick sign (T-P
downsloping) are not specific to
pericarditis






Case #2

e 80 yo M BIBA for CP + dyspnea

— Exam: looks sick, tachycardic, tachypneic,
BP 105/50, pox 95%

= ECG



FoFd o dadi HR 137bpm | » Abndrmal ECG *Unconfirmed*
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PR 0.134s QRS 0.098s | *» Sinus tachycardia with PACs
QT/QTc: 0.330s/0.464s | » Possible left atrial abnorm ality
Sex: F| P-QRS-T Axes: 37° 82° 457 | » Right ventricular hypertrophy
aVR » Antetddeptal ST glevation, CONSIDER RAUTE INFARCT
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DDXx of Rightward Axis

e Ventricular ectopy

e RVH

e LPFB

e Chronic pulm htn/COPD

e Acute pulm htn (e.g. PE)

e Old lateral MI

e Sodium channel blocking drugs
e HyperK+*

a MicnlarcraAd lanAdce
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DDXx of Rightward Axis
+ STE mimicking STEMI

Ventricular ectopy

RVH

LPFB

Chronic pulm htn/COPD

Acute pulm htn (e.g. PE)

Old lateral MI

Sodium channel blocking drugs
HyperK+*

Micnlacrad lanAdce
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ECG findings assoc. with (or
redicting) HD instability, M&M




ECG findings assoc. with (or
redicting) HD instability, M&M

e Note that these are not necessarily
specific for PE
— TWISs in right precordial leads
— ST elevation and depression
e Especially STE in V,-V, aVR, III
— Tachycardia (sinus, afib)
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Dr. Devin Dorai
Malaysia
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Brought from O’Hare airport,

had cath 9 clean; saddle PE

Vent. rate 159 B

3 acL PR interval * ms
)Ib QRS duration 100 ms
QT/QTe 76/448 ms
P-R-T axes * 91 .63
Technician:System System
Test ind:(Not Selected)
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24 yo M para., pleur. CP,

hypotensive - saddle PE

Vent. rate 169 bpm Sinus tachycardia with short PR

PR interval 86 ms Rightward axis

QRS duration 76 ms ST elevation, consider anterior injury or acute infarct
QT/QTc 286/479 ms ** # ACUTE M1 / STEMI ** **

P-R-T axes 68 90 -2 Abnormal ECG



40 yo W with CP +
syncope

Courtesy Dr. Olga Bogacz
Warsaw, Poland
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Key Points

e ECG findings for PE

— Sinus tachycardia
— Atrial/ventricular dysrhythmias
— Signs of right heart strain

e Rightward axis

o IRBBB

e I\WTc (ecn antarncental -+ inferiar leadc)



Key Points

e ECG findings for PE

— Sinus tachycardia
— Atrial/ventricular dysrhythmias
— Signs of right heart strain

e Rightward axis

o IRBBB

e I\WTc (ecn antarncental -+ inferiar leadc)






Case #3

e Courtesy Dr. Jon Kenyon
— Kaiser Permanente, San Francisco



Case #3

o Patient (age ~ late 40s) presents with
nausea, vomiting x 12 hours
— 1 hour of burning epigastric pain
— History of DM
=G
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Cath lab activation?
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After treatment _
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DDXx of Rightward Axis
+ STE mimicking STEMI

Ventricular ectopy

RVH

LPFB

Chronic pulm htn/COPD

Acute pulm htn (e.g. PE)

Old lateral MI

Sodium channel blocking drugs
HyperK+*
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Vent, rate 143 BFM Atrial fibrillation mth—plem&turevmti‘ifﬁmrﬁbmty‘cmﬂucted-eomp exes
PR interval * ms  Non=specific intra~ventrienlarconduction-bloek
8![‘{!3(2‘!1‘}““0“ 262 12(6)% rmnz ~ Lateral infarct , possibly acute
- [+
; P_R-T axes “ 99 13 Inferior i m]ury pattel n

Anterior injury pattern
LTI ACUTEMI Rk dk kk
Abnormal ECG

Refexyed by: . UncOlne




Hyperkalemia




Hyperkalemia




Hyperkalemia
(Computer: "STEMI")




Hyperkalemia
(Computer: "STEMI")




63 yo post-syncope
Computer: "STEMI"”
Transferred for cath




Hyperkalemia




K+ > 9 mEq/L

| | ‘ ‘ ‘ 12-Lead 1 HR 35l$pm * Abnormal ECG FUnconfirmed**
9/16/2015 11:07:06 | » Sinus rhythm
PR 0.198s QRS 0.164s | » Richt axis deviation
QT/QTc: 0.420s/0.463s | » Right bundle branch block
Sexi M| P-QRS-T Axes: 90° 123° -45° | » Lateral nfarct - age undetermined
|aVR * Possible septal infarct - age undeterm 4
* Inferior ST-T| abnormality suggesits myocardial injury/is chenjia
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K+ 7.6 mEq/L (DKA)

ST elevation, consider anterior injury or acute infarct
X EEACUTE MIT/ STEMI *% **

*#% Age and gender specific ECG analysis ***
Abnormal ECG

Sinus tachycardia

Rightward axis
Nonspecific intraventricular block

Vent. rate

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

Courtesy Dr. Doug Sward

Unconfirmed
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K+ > 7 mEq/L

‘ ‘ ‘ ‘ ‘ ‘ 12-Lead 2 HR 58k pnh » Abnormal EC/G T Unconfirme d**
| 9/29/2015 15:49:36 | » *»* MEETS ST ELEVATION Ml CRITERIA
PR 0.096s QRS 0.150s | * Undetermined rhythm
QT/QTe: 0.454s/0.451s | » Richt bundle branch block
Sexi M| P-QRS-T Axes: -84° 6171807 | » Poor R/ wave progression - probable normal variant
avR . Ante\ééepjtal ST elevation, CONSIDE |V, 'TE IN T |
ferior/lateral S[I' abnormality suggests 1 Vi(g)ca dial 1]]1#{1 V/fc\c emia J /
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K+ 6.8 mEq/L

Courtesy Dr. Sarah Ramsay
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Vent. rate 59 bpm Junctional rhythm

PR interval * ms ST elevation, consider anterior injury or acute infarct
QRS duration 114 ms # ++ ACUTE MI / STEMI ** **

QT/QTe  446/441 ms Abnormal ECG

P-R-T axes * 50 39

Technician: SKLIPPL1
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i I CourtesyuDr; Géorge Kochman
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Vent. rate 116 BPM Accelerated Junctional rhythm Cannot rule out Sinus tachycardia with 1st degree A-V block
PR interval ¥ ms ST elevation consider anterior injury or acute infarct

QRS dumtion ]06 ms dok kk Rk kk % ACUTE M[ * ¥k kk kk k¥

QT/QTe 346/480 ms Abnormal ECG

P-R-T axes * 5 69

Technician: KJ
Test ind:

Confirmed By:




42 yo W with malaise
and SOB

Courtesy Dr. Nikki Cali




42 yo W with malaise

Vent. rate 52 *** Age and gender specific ECG analysis ***
PR interval 242 Sinus bradycardia with Ist degree A-V block
QRS duration 150 Possible Left atrial enlargement

QT/QTc 606/563 Right bundle branch block

P-R-T axes 84 -62 Left anterior fascicular block

*##* Bifascicular block ***

Anteroseptal infarct , possibly acute

*k xx ACUTE MI/ STEMI ** **

Abnormal ECG

No previous ECGs available

Unconfirmed




HyperK* (9.4)

Vent. rate 52
PR interval 242
QRS duration 150
QT/QTc 606/563
P-R-T axes 84 -62

*#x* Age and gender specific ECG analysis ***
Sinus bradycardia with Ist degree A-V block
Possible Left atrial enlargement

Right bundle branch block

Left anterior fascicular block

*##* Bifascicular block ***

Anteroseptal infarct , possibly acute

** 4% ACUTE MI/ STEMI ** **

Abnormal ECG

No previous ECGs available

Unconfirmed










Key Points

e Beware hyperkalemia!!
— Peaked Ts
— Widening of the QRS
— Prolonged PR
— Flattening and eventual loss of Ps
— Tachycardias
— Bradys, AV blocks and sinus pauses
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Key Points

e Beware hyperkalemia!!
— STE common in V1-V2, aVR



Key Points

e Large PEs and hyperK* can often mimic
STEMI with STE (esp. rightward leads)

e STEMIs don't tend to produce a
rightward axis
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