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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 )




ECG CRITERIA for DIAGNOSIS of STEMI:
(ST ELEVATION @ J POINT)

*LEADS V2 and V3

MALES AGE 40 andup-- 2.0 mm
(MALES LESS THAN48- 2.5 mm)
FEMALES

ALL OTHER LEADS1.0 mm or more,
In TWO or more
CONTIGUOUS LEADS

* P_RautaharjuS (i  $tdndardigation and Interpretation
of the ECG ¢ W [/ HNn-ADTOpoLDLZ2 Pm




STEMI Criteria for 18 Lead ECGSs:

RightSided Chest Leads
(V3R¢ V6R): 0.5 mm

Posterior Chest Leads
(V7¢V9): 0.5 mm

* P.RautaharjuS (i $tdndardigation and Interpretation
of the ECG ¢ W' /] HNn-ADTOoOpoULDb?2




STEMI Criteria for 18 Lead ECGSs:

RightSided Chest Leads
(V3ARCV6R): _ mm

Posterior Chest Leads
(V7/¢V9): _ mm

* P.RautaharjuS (i $tdndardigation and Interpretation
of the ECG ¢ W' /] HNn-ADTOoOpoULDb?2




S-T SEGMENTS ELEVATE WITHIN SECONDS OF CORONARY
ARTERY OCCLUSION:

: .n
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IN THIS CASE, a normal response to balloon occlusion of the
RIGHT CORONARY ARTERY during PTCA in the CARDIAC CATH LAB

3 COMMON PATTERNS of
ST SEGMENT ELEVATION
From ACUTE MI:

DOWNSLOPING FLAT UPSLOPING
S-T SEGMENT S-T SEGMENT S-T SEGMENT




The following samples are from patients with ACUTE MI, as confirmed by discovery
the Cardiac Cath Lah:

STSEGMENT ELEVATION in ACUTE MI:

of total arterial ceclusion in

V5 . ANTERIOR

V4 - ANTERIOR

aVL - ANTERIOR

"TOOMBSTONE"
PATFERN

V2 . ANTERIOR

"FIREMAN'S HAT"
PATTERN

V3- ANTERIOR

V4- ANTERIOR

Va- ANTERIOR

V5-ANTERIOR

II - INFERIOR

LATERAL MI LATERATL MI LATERAT MI LATERAL MI LATERATL MI
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aVF- INFERIOR

III-INFERIOR
MI

III- INFERIOR
POSTERIOR MI

III-INFERIOR
MI

III-INFERIOR
MI

LATERAL MI LATERAL MI LATERAL MI POSTERIOR MI | POSTERIOR MI
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II- INFERIOR
POSTERIOR MI




Reciprocal 9 Segment Depressionay or
may notbe present during AMI.

The presence of-$ Depression on an EKG
which exhibits significant-$ elevation Is a
fairly reliable indicator that AMI Is the
diagnosis.

However thelack of Reciprocal-$
DepressiorDOES NOT rule out AMI.



ACUTE MI

COMPLICATIONS TO ANTICIPATE
FOR ALL MI PATIENTS:

é° LETHAL DYSRHYTHMIAS

CARDIAC ARREST

%
i FAILURE OF STRUCTURE(S)
SERVED BY THE BLOCKED ARTERY



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. ..



STEMI CAS.
STUDIES



STEMI Case Studies,
SEOS NLILALe&INR Y
ECG Interpretation in ACS
with Case Studies from

the Cardiac Cath L&ke



https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/098291721X

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

72 ylo male, c/o CHEST "HEAVINESS," started 20 minutes before calling 911. Pain is "8" on 1-10
scale, also c/o mild shortness of breath. Has had same pain "intermittently” x 2 weeks.

RISK FACTOR PROFILE:

FAMILY HISTORY - father died of Ml at age 77

FORMER CIGARETTE SMOKER - smoked for 30 year - quit 27 years ago
DIABETES - oral meds and diet controlled

HIGH CHOLESTEROL - controlled with STATIN meds

AGE: OVER 65

V€S (o9 A S O\ BB Patient calm, alert, oriented X 4, skin cool, dry, pale.
No JVD, Lungs clear bilaterally. Heart sounds normal S1,S2. No peripheral edema.

VAL AR el [ BP: 100/64, P: 75, R: 20, SAO02: 94%

%
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T2 yr _ Vent. rate 75 BPM @ EVALUATE EKG for indicators of ACS:

— -aucasian &mmm! lg o - ST SEGMENT ELEVATION / DEPRESSION
QT/QTe 18Y4%6  ms - HYPERACUTE T WAVES

Loc:3 Option:23 P-R-T axes 7213 8 - CONVEX ST SEGMENTS

- DTHER ST SEGMENT / T WAVE ABNORMALITIES
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T2 yr Vent. rate

Male Caucasian PR interval
QRS duration
QT/QTe

Loc: Option:2 P-R-T axes

LATERAL - ANTERIOR
DIAG. (LAD) or OM (CIRC).

INFERIOR

it Wt

)\ L
TR o
I T RCA or © i |'

S TSN ECTT LRI LR R LM L SRS

75 BFM

MNormal sinus rhythm

162 ms
98 ms
3820426 ms

7 13 83 Abnormal ECG

Anteroseptal infarct , possibly acute
EEk £ £% k% % ﬁ{:‘l]‘TE MI Bk ¥k X% ¥%

BASILAR SEPTUM

LATERAL - ANTERIOR
DIAG. (LAD) or OM (CIRC).

INFERIOR
DOMINANT BEA nr fiBE
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ANTERIOR - SEPTAL
LAD

ANTERIOR - SEPTAL
LAD

ANTERIOR
LAD

ST SEGMENT ELEVATION

LAD
o) _ |

ANTERIOR




Note: There iIs NO Reciprocal ST
Depression on this STEMI ECG



T2yr Vent. rate 75 BPM Normal sinus rhythm

hise Concalan FR tmlerval 162 ms Anteroseptal infarct , possibly acute
QRS duration 9% ms —+h 29 46 50 & ACUTE MI os o4 & 4 [ST SEGMENT ELEVATION |
QTIQTe 382/426 ms ;s

Loc: Option:2 P-R—T axes 72 13 83 Abnormal ECG

LATERAL - ANTERIOR BASILAR SEPTUM ANTERIOR - SEPTAL
e
[ s
I
INFERIOR  LATERAL - ANTERIOR ANTERIOR - SEPTAL

UGB BUER | Qb M R G S

11 aVL V2

Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

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

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2906 JOHNS-HOPRINS UNIV.
38Yrs Vent. Rate: 68 NORMAL 9INUS RHYTHM
MALE P-RInt: 160 ms Normal ENG

QRS: 100 ms Very Healfthy Athletic EKG !

ANTERIOR
CHEST V1iV2 V3 v4

WALL




T2 yr
Male

Loe:

) Vent. rate 75 BPM Normal sinus rhythm
Caucasian PR interval 162 ms Anteroseptal infarct , possibly acute
QRS duration 98 ms w24 &% %% 4% & ACTTTE M[ #* #+ #= #5
QT/QTe 382426 ms Abaormal ECG
Option:2 P-R-T axes 72 13 83 normal £

LATERAL - ANTERIOR BASILAR SEPTUM

DIAG. (LAD) or OM (CIRC).

aVR Vi

LATERAL - ANTERIOR

aVL V2

INFERIOR

Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

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

ANTERIOR - SEPTAL
LAD

ANTERIOR - SEPTAL

M?Jm

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2906 JOHNS-HOPH
38Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-RInt:  160ms  NormalEKG

QRS: 100ms  Very Healfhy Athletic EKG !

JINS UNIV.

ANTERIOR
CHEST
WALL

V1iVv2 V3 v4

it

[ST SEGMENT ELEVATION |

ANTERIOR

Wu.

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW




OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY
AV NDDE\
. CIRUMFLEX
= R ARTERY
N
RBB LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW



A
BLOCKAGE
OF THE

LAD -

CAN RESULT IN .
LV PUMP FAILURE .. ®° CARDIOGENIC SHOCK £

& PULMONARY EDEMA £







LEFT ANTERIOR DESCENDING
ARTERY ( LAD)

- ANTERIOR WALL OF LEFT
VENTRICLE

- SEPTUM, ANTERIOR 2/3

- ANTERIOR-MEDIAL PAPILLARY
MUSCLE



ANTICIPATED COMPLICATIONS of2&AHERIQRLL STEMI
& POSSIBLE INDICATED INTERVENTIONS

-CARDIAC ARREST

BCLS / ACLS

-CARDIAC DYSRHYTHMIAS (VT

IACFE)S artiarrhythmics

-PUMP FAILURE with
CARDIOGENIC SHOCK

INOTROPE THERAPY:
-DOPAMINE / DOBUTAMINE /
LEVOPHED

-INTRAORTIC BALLOON PUN
(use caution with fluid challenge
due to PULMONARY EDEMA)

-PULMONARY EDEMA

-CPAP

-ET INTUBATION

(use caution wdleureticdue to
pump failure and hypotension)

-3rd DEGREE HEART BNOCTK
RESPONSIVE TO ATROPINE

TRANSCUTANEOUS or
TRANSVENOUS PACING




POST PTCA/STENT TO MID LAD

MID - LAD 100%
OCCLUDED

RAO CRANIAL VIEW

ANTERIOR
WALL
AKINESIS

Ofa Aes=SAAT.T mnt? Sy Ama= 0148 mmd Ejwet Frag = 42°
Qia Veduma = 37 4 o Sys Valume = TB1.7 ge ___,_.a-r-“’ Straks Vedime= 134 8 2o




CASE STUDY 2:

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

46 y/o Female walks into ED TRIAGE, with chief complaint of EPIGASTRIC PAIN, NAUSEA
and WEAKNESS. Symptoms have been intermittent for last two days. She was awakened early
this morning with the above symptoms, which are now PERSISTENT.

RISK FACTOR PROFILE:

&* FAMILY HISTORY - father died of CAD, older brother had CABG, age 39
" DIABETES - diet controlled
&" HYPERTENSION

b gsior A ¢\ ' Pt. CAOx4, anxious, SKIN cold, clammy, diaphoretic. No JVD.
Lungs: clear, bilaterally. Heart Sounds: Normal $1, S2.

Ayl b BP: 168/98, P: 110, R: 24, SAO2: 97% on 02 4 LPM via nasal canula

(W.3=EH  TROPONIN uitra = 2.8




o EVALUATE EKG for indicators of ACS

46 vr Venl. rte 109 BPM
Female PR imterval 132 ms - ST SEGMENT ELEVATIOM / DEPRESSION
QRS duration 82 s HYPERACUTE T WAVES
Room:ER QTiQTe 3460465 s - CONVEX ST SEGMENTS
P=R=T axes G0 11 =32 OTHER ST SEGMENT / T WAVE ABNORMALITIES I
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STUDY QUESTIONS:
ELEVATION:

CASE
NOTE LEADS WITH ST

-_,_,J'LWLJL,JL

va | | f \!' V6

|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:




A6 yr Vent. rate 10
Female PR interval 132
QRS duration 82
Room:ER QT/QTc d6/465
P-R-T axes a0 11

LATERAL - ANTERIOR
~ DIAG. (LAD) or OM (CIRC)

LA

Left ventricular hypertrophy with repolarization abnormality
5T elevation consider lateral injury or acute infarct

BPM Sinus tachycardia
ms
ms
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LATERAL - ANTERIOR
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ANTERIOR - SEFTAL

ANTERIOR - SEPTAL
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ST SEGMENT
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ST SEGMENT DEPRESSION
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LEADS | and aVL view the ANTERIOR-LATERAL JUNCTION




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



CASE PROGRESSION: As the patient was being prepared for transport to
the Cardiac Cath Lab, she experienced an episode of Ventricular Fibrillation.

FIRST

POST PTCA-
STENTING of
1st DIAGNONAL
ARTERY
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11111°"11 Acct I 1R I 3/16/201

Born 1; 1941 77 Years  ONIER VILLARREAL
2018 DOB: I

Adm: I
SEVEN RIVERS RMC
Rate 65 . SINUS RHIT. ”_I"II-H ......... normal P axis, V-rate 50- 99 Room: erll
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1111317711 Acct: I 3/16/2018 1:31:57
Rivers Reg al

Born 1 1941 77 Years l]NIER VILLARREAL
2018 oo I
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QRS -51 - ABHORMAL ECG -
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12 Lead; Standard Placement Unconfirmed Diagnosis
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ST ELEVATION: |, aVL ST DEPRESSION: "! "l, EVF, vV3-V5

SUSPECTED DIAGNOSIS:
ACUTE LATERAL WALL M.l
SUSPECTED "CULPRIT ARTERY" (if applicable):
USUALLY ONE OF THE SMALLER SIDE-BRANCH ARTERIES:

1. DIAGONAL ARTERY. (This is a side-branch artery off of the LEFT ANTERIOR DESCENDING (LAD) artery.
2. OBTUSE MARGINAL ARTERY. (This is a side-branch artery off of the CIRCUMFLEX artery)
3. RAMUS ARTERY.

IMMEDIATE CONCERNS FOR ALL STEMI PATIENTS:

® BE PREPARED TO MAMNAGE SUDDEN CARDIAC ARREST (PRIMARY V-FIB/V-TACH, BRADYCARDIAS | HEART BLOCKS )
® STAT REPERFUSION THERAPY: THROMBOLYTICS wvs. CARDIAC CATHETERIZATION and PCI
® CONSIDER NEEDS FOR ANTI-PLATELET and ANTI-COAGULATION THERAPY

CRITICAL STRUCTURES COMPROMISED: POTENTIAL COMPLICATIONS: POSSIBLE CRITICAL INTERVENTIONS:

é° 1530% of the LV $» POSSIBLE MODERATE = ==t INOTROPIC AGENTS
MUSCLE MASS LV PUMP FAILURE ET INTUBATION

LAB.P. INSERTION




CASE STUDY 3:

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

29 ylo male presents to the ER c/o "HEAVY CHEST PRESSURE" x 30 minutes. The patient states
he was playing football with friends after eating a large meal. Pt. also c/o nausea. Denies DIB.

RISK FACTOR PROFILE:

&~ FAMILY HISTORY - father died of Ml age 46
& CURRENT CIGARETTE SMOKER

&~ "MILD" HYPERTENSION - untreated

[ CHOLESTEROL - unknown - "never had it checked."

£l (er Vg D OV HY Patient alert, oriented X 4, skin cool, dry, pale. Patient restless.
No JVD, Lungs clear bilaterally. Heart sounds normal S1, S2. No peripheral edema.

VA \epsel o BP: 104/78, P: 76, R: 20, SAO02: 96%
w41 H INITIAL CARDIAC MARKERS - NEGATIVE




29 yr Vent. rate 75 BPM &= EVALUATE the EKG for signs of ACS:

Male Caucasian PR interval 176 ms - 5T SEGMENT ELEVATION / DEPRESSION
QRS duration 90 ms - HYPERACUTE T WAVES
QT/QTe 362/404  ms - CONVEX / FLAT ST SEGMENTS
P-R-T axes 70 50 -11 14:07 Hours - OTHER ST - T WAVE ABHNORMALITIES




2y Vent. rute 75 BPM i al sinue ]
VI ni. ral Mormal sinus rhythm IST SEGMENT ELEVATION

Male Caucasian PR interval 176 ins Septal infarct . |1Ii’!-‘-'--"rl|!|-'f acuie
QRS duration ) s Anterolateral injury pattern
gL W4 me s ks n ACUTE MI #+ #2 52 5 ST SEGMENT DEPRESSION
Abnormal ECG

ANTERIOR - SEPTAL ANTERIOR

LATERAL - ANTERIOR BASILAR SEPTUM
LAD LAD

DIAG. (LAD) or OM (CIRC).

LATERAL - ANTERIOR ANTERIOR - SEPTAL
DIAG. (LAD) or OM (CIRC). LAD

ANTERIOR

__INFERIOR S S
T RCA or CiIRc.  DOMINANT RCA or GIRC. LAD




The difference between the current and
previous ANTERIOR WALL STEMI case
studies Is that in THIS case study,
RECIPROCAL ST DEPRESSION is prese
In the Inferior Leads, Il, Ill and AVF.

In the PREVIOUS case study, there was
NO RECIPROCAL ST DEPRESSION.

Here Is the reason. . .. ..



When Reciprocal -3 Segment Depression
IS noted on the 12 Lead ECG during STEM
it Is a fairly reliable indicator that the lesion
IS located In thePROXIMARBspect of the
affected CORONARY ARTERY.




When Reciprocal -3 Segment Depression
IS noted on the 12 Lead ECG during STEM
it Is a fairly reliable indicator that the lesion
IS located In the PROXIMAL aspect of the
affected CORONARY ARTERY.

In general terms, when the lesion Is locatec
more proximally, the zone of infarction IS
more extensive, and the complications
(pump failure, cardiogenic shoclare often
more profound.



2y Vent. rute 75 BPM i al sinue ]
VI ni. ral Mormal sinus rhythm IST SEGMENT ELEVATION

Male Caucasian PR interval 176 ins Septal infarct . |1Ii’!-‘-'--"rl|!|-'f acuie
QRS duration ) s Anterolateral injury pattern
gL W4 me s ks n ACUTE MI #+ #2 52 5 ST SEGMENT DEPRESSION
Abnormal ECG

ANTERIOR - SEPTAL ANTERIOR

LATERAL - ANTERIOR BASILAR SEPTUM
LAD LAD

DIAG. (LAD) or OM (CIRC).

LATERAL - ANTERIOR ANTERIOR - SEPTAL
DIAG. (LAD) or OM (CIRC). LAD

ANTERIOR

__INFERIOR S S
T RCA or CiIRc.  DOMINANT RCA or GIRC. LAD




- Reciprocal ST Depression Is
NOW PRESENT

- Additional ST Elevation Is
present in Leads |, AVL



Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL Leads | & AVL view the ANTERIOR-LATERAL JUNCTION

of the LEFT VENTRICLE
S
VI, V2 - ANTERIOR / SEPTAL
V3, V4 - ANTERIOR . .
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WALL

QRS: 100ms  Very Healthy Athletic EKG 1

{ST SEGMENT ELEVATION |

5T SEGMENT DEPRESSION
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Leads | & AVL view the ANTERIOR-LATERAL JUNCTION OCCLUSION of DIAGONAL ARTERY

LEFT MAIN COROMARY ARTERY

AV NODE

b=

CIRUMFLEX
ARTERY

* |15t DIAGNONAL ARTERY
SUPPLYING AREA
VIEWED BY LEADS
| and aVL ORIGINATES
FROM LEFT
ANTERIOR DESCEMNDING
ARTERY

L]
FIFFIAT, WATEE Ex TASEEIREY DT SO PRI, LY.
T Venk. Baie S SORMAL SIS EHYTHR
HALY Pllbats (el el G

AREA OF EKG VIEWED BY
LEADS | and aVL

LEFT ANTERIOR
DESCENDING

ANTERIOR VIEW ARTERY

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

VI- V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

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

LEFT MAIN CORONARY ARTERY

AV HGDE\ | T—
e a CIRUMFLEX

ARTERY

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2906 JOHNS-HOPKINS UNIV.
38Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-RInt: 160 ms Normal

QRS: 100 ms Very Healthy Athletic EKG !

LEFT
ANTERIOR
DESCENDING
ARTERY

ANTERIOR
CHEST V1V2 V3 V4

L | |

AREA OF INFARCT

ANTERIOR VIEW




OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

OCCLUSION of DIAGONAL ARTERY

LEFT MAIN CORONARY ARTERY LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

CIRUMFLEX
ARTERY

st DIAGNONAL ARTERY
SUPPLYING AREA
VIEWED BY LEADS
land aVL ORIGINATES

\FROM LEFT LEFT
|ANTERIOR DESCENDING ANTERIOR
— DESCENDING

AREA OF EKG VIEWED BY ARTERY

LEADS | and aVL

LEFT ANTERICOR
DESCENDING
ARTERY

AREA OF INFARCT

ANTERIOR VIEW ANTERIOR VIEW

OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW




OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY

=y Wenl. raw 75 HPA Muamal sims chythin

Mt PR ssaerad 8T SEGMENT ELE
RS dimsimm
arete 8T SEGMENT DEPR] | EFT MAIN CORONARY ARTERY

LATERAL - ANTERIOR
DIAG. (LAD) or OM [CIAC).

Ay I‘-I'f']-__lF\

CIRUMFLEX
ARTERY

LATERAL - ANTERIOR

DIAG. (LAD) or OM (CIRE). REB

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW

T2yr Vent. rate 75 Normal sinus rhythm

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

Male Caucasian PR interval 162 A rteers I infarct , possibl n
QRS dyaton o8 e s TP T S ke ST SEGMENT ELEVATI
T/QTe 382426 ms 5
Loc: Option:2 P-R-T axes 72 13 83 Abnormal ECG

LEFT MAIN CORONARY ARTERY

LATERAL - ANTERIOR BASILAR SEPTUM ANTERIOR - SEPTAL AV NODE
DIAG. (LAD) or OM (CIRC).

CIRUMFLEX

LATERAL - ANTERIOR

1 DIAG. (LAD) or OM (CIRC). LEFT
' ﬂ ANTERIOR
7 | aVvL | ol s Vs DESCENDING
= ARTERY

INFERIOR INFERIOR

AREA OF INFARCT

| ‘—JL\J ANTERIOR VIEW




OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

AREA OF INFARCT
ANTERIOR VIEW




ANTICIPATED COMPLICATIONS of2&AHERIQRLL STEMI
& POSSIBLE INDICATED INTERVENTIONS:

-CARDIAC ARREST

BCLS / ACLS

-CARDIAC DYSRHYTHMIAS (VT

IS  (antiarrhythmics)

- PUMP FAILURE with
CARDIOGENIC SHOCK

INOTROPE THERAPY:
-DOPAMINE / DOBUTAMINE /
LEVOPHED

-INTRAORTIC BALLOON PUN
(use caution with fluid challenge
due to PULMONARY EDEMA)

-PULMONARY EDEMA

-CPAP

-ET INTUBATION

(use caution wdleureticdue to
pump failure and hypotension)

-3rd DEGREE HEART BNOCTK
RESPONSIVE TO ATROPINE

TRANSCUTANEOUS or
TRANSVENOUS PACING




-WHAT THERAPEUTIC INTERVENTIONS SHOULD BE
IMPLMENTED AT THIS POINT ?

29 yr Vent. rate 70 BPM Undetermined rhythm 14:48

Caucasian PR 1_nt::1-vrrl * oms MNon-specific intra-ventricular conduction block
alli,?uﬁymlm" iy = Acute Myocardial infarction EVOLVING ANTERIOR
= ) ! ms aral 1 . . e
Option:23 PoRT axes . o154 3 Lateral infarct , age undetermined

Inferior infarct , age undetermined
Abnormal ECG

| BRI L L - B S R T A
1[? \Mﬂ/ ’ aVL T ) ?ﬁél e | “ﬁf \ﬁ-— vy B |






F cASE STUDY 4:

As per current AHA recommendations, your hospital's policy is to send every STEMI patient to the
Cardiac Catheterization Lab for emergency PCI.

You are the ranking medical officer on duty in the ED when two acute STEMI patients arrive, ten

minutes apart. The Cath Lab has one lab open, and can take ONE patient immediately.
Both patients duration of symptoms and state of hemodynamic stability are similar.



44 ylo MALE, CHEST PAIN x 1 HOUR,

BP. 78/46, P: 70, R: 28. CARDIAC MARKERS: NEGATIVE
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44 ylo MALE, CHEST PAIN x 1 HOUR,

BP: 78/46, P: 70, R: 28. CARDIAC MARKERS: NEGATIVE

o - ! A /
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PATIENT B:

P: 120, R:

36 ylo MALE, CHEST PAIN x 1 HOUR,

28 TOTAL OCCLUSION of

CARDIAC MARKERS: NEGATIVE

BP: 80/48,

LEFT MAIN CORONARY
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PATIENT A: PATIENT B:

OCCLUSION of PROXIMAL LEFT ANTERIOR DESCENDING ARTERY OCCLUSION of the LEFT MAIN COROMNARY ARTERY

LEFT MAIN CORONARY ARTERY LEFT MAIN CORONARY ARTERY

CIRUMFLEX »
ARTERY - CIRCUMFLEX
: ARTERY

LEFT LEFT

ANTERIOR ' ANTERIOR

DESCENDING - ; DESCENDING
ARTERY p— ARTERY

AREA OF INFARCT AREA OF INFARCT

ANTERIOR VIEW

The LEFT ANTERIOR DESCENDING ARTERY The LEFT MAIN CORONARY ARTERY
SUPPLIES 40-50% OF THE LEFT VENTRICULAR MUSCLE MASS SUPPLIES 75-100% of the LEFT VENTRICUIAR MUSCLE MASS

CIRCUMFLEX CIRCUMFLEX

POSTERIOR
WALL

SEPTAL SEPTAL LATERAL
WALL WALL WALL

ANTERIOR ANTERIOR
WALL

WALL

POSTERIOR

RIGHT RIGHT
CORONARY LEFT
ANTERIOR

CORONARY
ARTERY LEFT ANTERIOR DESCEDING ARTERY = ARTERY LEFT MAIN CORONARY ARTERY DESCENDING
SUPPLIES LAD and CIRCUMFLEX ARTERIES ARTERY

APPROXIMATELY 45 % LV MUSCLE MASS




Wy - 123 BPM Simus lach with sharl PR | - -
,f:f_.:: Caiicasian FR | M Left ver perrophy with (RS widening ACUTE STEMI caused
3 130 = Cannot nale out Septal infarct , age undetenmined LEFT MAIN COROMHARY

’
Room:C- OTAgTE 0443 mm e .
Lae:3 PR anrs e TR Lt b e R ARTERY OCCLUSION

BFAT M o

8T ELEVATIHON

B 1 BF Al Batpom rapud venir S PHIMSE [
Vent. male IE] B Arrsal fibrilkation with raped vemricular response ACUTE STEMI caused by

P | % with premature vendricular or abermmily conducied complexées

Lelt axis devintion LEFT MAIN COROMARY
5T elevation consider anterolateral injury or acute infarct ARTERY OCCLUSION

o ww wh www A CTTE B ® %% 0d #e da

ECG CLUES of ACUTE
STEMI caused by
LEFT MAIN COROMNARY

EPRESSION

PATTERM «




155 BPFM
ma
ma
ms

Wenl rale

PR interval
RS duration
QTH)Te

48 ya
Male Caucasian d

110
HHVLRD

ACUTE STEMI

LEFT MAIN CORONARY
ARTERY OCCLUSION

caused by
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ECG CLUES of ACUTE
STEMI caused by

] ST ELEVATION in LEADS |, aVL, W1 - VZ, V4-VE with ST

[COMPETING FORCES of ANTERIOR ws. POSTERIOR M.L)

TR T P o (/] RIGHT BUNDLE BRANCH BLOCK PATTERN, with
Pt o RirT e o [7] LEFT ANTERIOR FASCICULAR BLOCK PATTERN
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Despite the dismal mortality rate
associated with STEMI from total
LMCA occlusion, this patient
survived and was later
discharged. His EF is estimated
at approximately 30%. He
received an ICD, and is currently
stable.




F cASE STUDY 4:

CONCLUSIONS:

QUESTION 1:

ANSWER:

WHICH PATIENT SHOULD BE TAKEN FIRST FOR IMMEDIATE CARDIAC
CATHETERIZATION for EMERGENCY PCI ?

PATIENT B was taken emergently to the Cardiac Cath Lab - both the ED physician

and the Interventional Cardiologist correctly identified the EKG patterns
of LMCA occlusion.

QUESTION 2:

ANSWER:

WHAT COURSE OF ACTION SHOULD BE TAKEN WITH THE PATIENT NOT CHOSEN
TO BE SENT TO THE CATH LAB FIRST?

PATIENT A received thrombolytic therapy in the ED. It was determined that

THROMBOLYTIC THERAPY would achieve the FASTEST ROUTE to REPERFUSION --
-- by at least 60 minutes.



CASESTUDY7 -

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

46 yr. old MALE arrives in ER, C/O SUDDEN ONSET OF CHEST PRESSURE 45 MINUTES AGO. PAIN IS CONSTANT,
PRESSURE-LIKE, AND NOT EFFECTED BY POSITION, MOVEMENT or DEEP INSPIRATION. ALSO C/O D..B.

RISK FACTOR PROFILE:

é“ CURRENT CIGARTTE SMOKER x 18 YEARS
&  HYPERTENSION

&~ HIGH LDL CHOLESTEROL

b g1 ev I ) .1\ Patient is alert & oriented x 4, skin warm, dry, color normal. Non-anxious
Lungs clear, normal $1, S2. No JVD, No ankle edema.

Ay \mmsiel/io BP: 136/88 P: 88 R: 20 SAO2: 100% on 4 LPM 02
W\-EH TROPONIN: <.04




Vent. rate 82
PR interval 168
QRS duration 96
QT/)Te 3841448
P-R-T axes % 8

EKG for indicators of ACS:

- ST SEGMENT ELEVATION / DEPRESSION
- HYPERACUTE T WAVES
- CONVEX ST SEGMENTS
- OTHER ST SEGMENT / T WAVE ABNORMALITIES

2223




46 yr
Male

Vent. rate
Cavcasian PR interval
QRS duration
QTHIQTe
P=R-T axes

LATERAL - ANTERIOR
DIAG. (LAD) or OM (CIRC).

INFERIOR
ANT RCA or C

82
168
9h

IB4/448

76 K|

BPM
ms
ms
ms

bt

MNormal sinus rhythm

ST elevation consider inferior injury or acute infarct
¥Rk EF X % X% ﬁCUTE MI o ko M ok

Abnormal ECG

BASILAR SEPTUM ANTERIOR - SEPTAL

LATERAL - ANTERIOR

ANTERIOR - SEPTAL

DIAG. (LAD) or OM (CIRC). LAD

ANTERIOR
LAD

ST SEGMENT ELEVATION |

ST SEGMENT DEPRESSION

ANTERIOR
LAD




46 yr Vent. rate 82 BPM Normal sinus rhythm
Male Caucasian PR interval 168 ims
QRS duration 46 ms FEE BF 8
QT/QTe IR4/448 ms ; B
-t 2% 81 piod Abnormal ECG
LATERAL - ANTERIOR BASILAR SEPTUM

|

: |
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I | aVR | || |

LATERAL - ANTERIOR

JJL/*__n b _EF”L : JVJ__

aVL

||

ST elevation consider inferior injury or acute infarct
¥ ¥ J‘.‘t'[]TE 'I\ii Wk kol Mk ko

ANTERIOR - SEPTAL

ANTERIOR - SEPTAL

‘fﬁ"“‘«f”‘jbf”“%f

|

ANTERIOR

| |

8T

SEGMENT ELEVATION

ST SEGMENT DEPRESSION

~

||

h

[
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LATERAL

-

|aVF

g ML

LEADS I, Ill,

and aVF VIEW

INFERIOR WALL of the LEFT VENTRICLE

*
RUPPERT, WAYNE 1ID: 7445683659 05-0CT-2006 JOHNS-HOPKINS UNIV.
38Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int.: 160 ms Normal EKG
QRS: 100 ms Very Healthy Athletic EKG !
L ] I AVR vi V4 1 1
o AVL v2 V5

IR P P

WMM‘““M

]l FED by the RCA (75-80 % pop)
or the CIRCUMFLEX ( 10-15 %)




RIGHT DOMINANT

POSTERIOR
VIEW

75 - 80 %
POPULATION



LEFT DOMINANT

10 -15 %
POPULATION

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




ANTICIPATED COMPLICATIONS of INFERIOR WALL STEMI sec
RCA Occlusion & POSSIBLE INDICATED INTERVENTIONS:

- CARDIAC ARREST

BCLS / ACLS

-CARDIAC DYSRHYTHMIAS (VT / VF)

ACLS (antiarrnythmics)

-SINUS BRADYCARDIA

ATROPINE 0.5mg, REPEAT as needed L
(follow ACLS and/or UNIT protocols)

-HEART BLOCKS (1st, 2nd & 3rd Degree HB

JATROPINE 0.5mg, REPEAT as needed L
Transcutaneous Pacing, (follow ACLS anc
protocols)

-RIGHT VENTRICULAR MYOCARDIAL
INFARCTION

- The standard 12 Lead ECG does NOT vi
the Right Ventricle.

-You must do a RIGHDED ECG to see if R
Ml is present.

-Do NOT give any Inferior Wall STEMI pa
NITRATES or DIURETICS until RV Ml ha
been RULED OUT.

-POSTERIOR WALL INFARCTION

-POSTERIOR WALL MI presents on the
Lead ECG as ST DEPRESSION in-Lead
V3.

-POSTERIOR WALL Ml is NOT PRESEN

ON THIS FCG






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!!



VAR -VOR VIEW THE RIGHT VENTRICLE

ANTERIOR
CHEST
WALL

RUPPERT, WAYNE

38 Yrs
MALE

ID: 7445683659

Vent. Rate: [:]
P-R Int.: 160 ms

QRS: 100 ms

AVR

|-

05-0CT-2006 JOHNS-HOPKI NS UNTV.
HORMAL SINUS RHYTHM
Normal EKG

Very Healthy Athletic EKG !

vi V4R

V2

V6

L




RV MI STEMI Criteria:

A ST Elevation od.5mm (0.5mv) or more in
Leads V3R, V4R, V5R or V6R



RV MI STEMI Criteria:

A ST Elevation of _mm (0.5mv) or more in
Leads V3R, V4R, V5R or V6R



1D:

46 Y e VYent. rate 87 bpm { Normal sinus rhythm
Male Caneasian PR interval 176 ms 3 e
- - QRS duration 94 ms 1 Inferior injury paitern i I
Room: | QT/QTe | 330/397 ms ROl weanae sv 8 Arnte- M EEEas Sy e
i Opt: . P-R-Taxes 7981102 = | Abnorma LECG

when ST Segment Elevation of 0.5mv is
present.



IN EVERY CASE of

INFERIOR WALL STEMI

You must first RULE OUT

RIGHT VENTRICULAR MI
BEFORE giving any:

- NITROGLYCERIN
- Diuretics



Nitroglycerin & Diuretics
are
CLASS [l CONTRINDICATED
IN
RIGHT VENTRICULAR MI I'I*

They precipitate SEVERE
HYPOTENSION

* A.HA. ACLS 2010/ 2015



INFERIOR - RIGHT VENTRICULAR MI
DOMINANT RCA 75-80 % of POPULATION

BLOCKAGE




ANTICIPATED COMPLICATIONS of RIGERIURNRICULAR WALL !
secondary to PROXIMAL RCA Occlusion
& POSSIBLE INDICATED INTERVENTIONS:

-CARDIAC ARREST

BCLS / ACLS

-CARDIAC DYSRHYTHMIAS (VT /VF)

ACLS (antiarrhythmics)

-SINUS BRADYCARDIA

ATROPINE 0.5mg, REPEAT as needed UP TC
(follow ACLS and/or UNIT protocols)

-HEART BLOCKS (1st, 2nd & 3rd Degree HB)

ATROPINE 0.5mg, REPEAT as needed UP TC
Transcutaneous Pacing, (follow ACLS and/or U
protocols)

-RIGHT VENTRICULAR MYOCARDIAL
INFARCTION

- NITRATES and DIURETICS are CONTRA
INDICATED.

-TREAT HYPOTENSION WITH FLUIDS. (ltis
Not uncommon to give-3000ml of
NORMAL SALINE to stabilize BP.

-POSTERIOR WALL INFARCTION

-POSTERIOR WALL MI presents on the 12
Lead ECG as ST DEPRESSION in-Leads V1
V3.

-POSTERIOR WALL Ml is NOT PRESENT
ON THIS ECG.




If this patient becomes
HYPOTENSIVE .. ...



MI with HYPOTENSION ? ?

WET LUNG

SOUNDS ? ?

NO —

‘RIGHT VENTRICULAR MI ? \

YES

POSTERIOR / LATERAL
INVOLVEMENT ?

NO

NO —T YES
| .

YES

IV
FLUIDS !

= FLUID CHALLENGE
" INOTROPES
= CONSIDER LLA.B.P

- INOTROPES

- CONSIDER ET
INTUBATION

- CONSIDER
LA.B.P.




POST PTCA/STENT DEPLOYMENT TO PROXIMAL RCA




Y CASESTUDY9 -

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

42 ylo MALE arrived via EMS, c/o "HEAVY CHEST PRESSURE," SHORTNESS of BREATH X 40 min.
He has experienced V-FIB and been DEFIBRILLATED muitiple times

RISK FACTOR PROFILE:

&% CIGARETTE SMOKER
& HYPERTENSION
&% HIGH LDL CHOLESTEROL

e file 1 €1 ) Patient is alert & oriented x 4, ANXIOUS, with COOL, PALE, DIAPHORETIC
SKIN. C/O NAUSEA, and is VOMITING. LUNG SOUNDS: COARSE CRACKLES, BASES, bilaterally

VUL Se=iel e BP: 80/140 P: 70 R: 32 SAO2: 92% on 15 LPM 02

[PEH TROPONIN: <.04

AWAKE
ALERT &
ORIENTED

NORMAL HUE
WARM
DRY

ST TACHYPNEA | NorRmAL

PULSE: I/ EADY | STRONG

STATUS: | | NoRmAL




41 yr YVent. rale 68 BPM
Male Caucasian PR imerval 196 ms
QRS duration 98 ms
QTQTe J8E/M415 ms
Lowe:3 Option:23 P-R-T axes 14 28 Bl

& EVALUATE EKG for indicators of ACS:

-ST SEGMENT ELEVATION { DEPRESSION
-HYPERACUTE T WAVES

-CONVEX ST SEGMENTS
-OTHER 3T SEGMENT/ T WAVE ABNORMALITIES

-

“:I\_Mjﬁuwﬁ {AW \\/Ma J*‘F’

/L— Abvf Lﬂf\«—u}f\—;ﬁ# /\mw'|lr/\'w~ éf‘mﬁf amsn i

m | aVF

B ® &
NOTE LEADS WITH ST ELEVATION:

!J ;F
s @SS A L—ﬂ/\““”f'f
™y V'

| Ill'*ult

| h . | = ._I! B TR 1
P i e Vst NVt Vi by T e ;{L(\*ﬂ
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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:




42 yr Vent rale 60 BPM kkk Poute MI *
Male Caucasian PR interval 196 ms Inferior-Posterior-Lateral Iniiry Patterr

TN ORScwmien) . S8 e Iomor-Postoris: yury [[ST SEGMENT ELEVATION |

BT, o o ST SEGMENT DEPRESSION

L3 Option:23 P=R-T axes 14 28 Bl

ot

'-“-\_d"




V5-V6 VIEW THE LATERAL WALL

1. 8T DEPRESSION IN THE V-LEADS ¥ ﬁp_‘:}_T_Egl_l_:gg__'-?_nll__ij of the LEFT VENTRICLE

( PREDOMIMANTLY W1-V1) Ll

R SIDE
SHiel) EG I B-T ELEVATION N LEADS v3, W0, =& LATERAL WALL

was obtained, NO LEAD | and AVL i .
ST ELEVATION was 5 E-T ELEVATION T LEADS War-Vir =& F VENTRICULAR SPINE
noted in RV Leads { RIGHT-SIDED EKG ) Mi = .
nv BLIPVEILT, e e PaasealEse R RE JOHIR mﬁlﬂh‘
:'rn “trek. Bale B RORMAL SIS RHYTHE | |
| V& nnnrn 160 ms el DG
| | | i (LT Vhery By Alfvictie FIE |
I T Vi T va [ V5=
' / L"{“—H*{‘-—T-—{T‘T**f"‘g“—‘ll
X J mp— | — ANTERIOR TE] Vi
n Vi i e y |

o Vi v2 w :ff\_i-\_h:—"‘ru‘* rJfJ
TR SO

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

LEADS V1 - V3 view the

X E T M. PRI TIRTY
AOEMAL BINLE ESPTHH
bc

HLETRT, WAL I el 0E-D T - B [ e RPN LMY
38 Frs Verd_ Enie: (] HOHIAL STRLE HITETI
HALL L 18 e Weyrraad [RIL

L L Wy Fealby Albie e TRL

T 0 L A ey | —— 1
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FED by the RCA ( 75-80 % pop ) via RECIPROCAL CHANGES.
. A . or the CIRCUMFLEX ( 10-15 % )




LEFT DOMINANT

10 -15 %
POPULATION

POSTERIOR
VIEW



Both patients will present with INFERIOR WALL STEMI (ST elevation leads I, Il and A

The DOMINANT CIRCUMFLEX ARTERY ... The NON - DOMINANT CIRCUMFLEX ARTERY

SUPPLIES 33-90% OF THE LEFT VENTRICULAR MUSCLE MASS SUPPLIES 23-30 % OF THE LEFT VENTRICULAR MUSCLE MASS
CIRCUMFLEX — CIRCUMFLEX

CORONARY CORONARY
ARTERY LEFT ANTERIOR DESCENDING ARTERY ARTERY LEFT ANTERIOR DESCENDING ARTERY

Occlusion oDOMINANT Circumfldypically Occlusion oDOMINANT RC#pically
presents with more: presents withVERY LITTLE or:NO

- ST Depression Leads §¥3 (Posterior Ml) - ST Depression Leads-V3

- ST Elevation Leads V5, V6 (Lateral MI) - ST Elevation Leads V5, V6

Usually ha®®ROFOUND Cardiogenic Shock UsuallyNO Cardiogenic Shaaood BP
ALMOST NEVER has Right Ventricular Ml OFTEN has Right Ventricular Ml



CIRCUMFLEX ARTERY OCCLUDED
with significant THROMBUS.

PTCA of CIRCUMFLEX ARTERY.

DOMINANT CIRCUMFLEX ARTERY OPEN
POST THROMBECTOMY with STENT
DEPLOYMENT.

Dim Aren = 1180 ow Bys Arwn = T om® Epect Frps = L39%
Dim Viadime = 37.T mi Bys Vokma= 158 mi Brake Vakime = 190 mi




ST ELEVATION: 11, n, avF, v5, ve ST DEPRESSION: 'v1.v3,  POSSIBLY |and avL

SUSPECTED DIAGNOSIS: AeUTE INFERIOR - POSTERIOR - LATERAL MI
SUSPECTED "CULPRIT ARTERY" (if applicable):

OCCLUSION of DOMINANT CIRCUMFLEX ARTERY

IMMEDIATE CONCERNS FOR ALL STEMI PATIENTS:

= BE PREPARED TO MANAGE SUDDEN CARDIAC ARREST (PRIMARY V-FIB/V-TACH, BRADYCARDIAS  HEART BLOCKS )
B STAT REPERFUSION THERAPY: THROMBOLYTICS wvs. CARDIAC CATHETERIZATION and PCI
B CONSIDER NEEDS FOR ANTI-PLATELET and ANTI-COAGULATION THERAPY

CRITICAL STRUCTURES COMPROMISED: POTENTIAL COMPLICATIONS: POSSIBLE CRITICAL INTERVENTIONS:

& 30-55% of LV P> POSSIBLE SEVERE LV ==——t§b INOTROPIC AGENTS
MUSCLE MASS PUMP FAILURE ET INTUBATION
ILA.B.P. INSERTION

SINUS BRADYCARDIA / SINUS s ATROPINE

SA NODE
ARREST TRANSCUTANEOUS PACING

AV NODE P HEART BLOCKS ATROPINE
TRANSCUTANEOUS PACING

SIGNIFICANT AMOUNT of -’ ACUTE PAPILLARY MUSCLE = INOTROPIC AGENTS
PAPILLARY MUSCLE TEAR and MITRAL VALVE DIEURETICS
INSERTION to BASE of LV REGURGITATION ( 7 - 10 DAYS ) EMERGENCY SURGERY
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Case StudyJanuary 2019
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AEMS 12 Lead ECGs show ST Depression in

Anterior Leads \A\Y/4. There is NO ST
9f SOl GA2Y XX



Two EMS 12 Lead ECGs: none show ST Elevation, but both show significant ST depression in Anterior Leads V1-V3.
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08:48:89 87 JAN 19 HR= 76 DEVICE ID:NCEMS918908 PATIENT NAME : PATIENT 1 1670847 Age:90 s
[
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: Male

00009919-0753000-COCTB.

09:09:83 @7 JAN 19 HR= 153 DEVICE ID:NCEMS910000 PATIENT NAME [ PRTTENT IO 20761070847 Age:90 Sex: Male
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Initial Exam in ED

A Upon arrival in ED, 12 Lead ECG confirmed
EMS findings: ST Depression in Lead¥4/1



pat 10 [N 01/07/2019 09:19:35 ] Bayfront Health Seven Rivers ED

T9yrs Caucasian Female Dept ED

RX account | Gz Room EDO1
DX Tech ap
Rate 153 Atrial fibrillatien with rapid V-rate Req Provider:
PR Nonspecific intraventricular conduction delay
QRsd 17 NO PREVIOUS ECG AVAILABLE FOR COMPARISON
QT 260
QTc 415 . .. . .

—Axis-- ST Depression Leads V1 - V4 Minimal ST Elevation in Lead V6.
RS - (Does not meet STEMI Criteria)
T 78
- Abnormal ECG - e, Linconficmed Diagnosis
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Causes of ST Depression\4L

A Anterior Wall ischemia

A Anterior Wall NSTEMI (partial wall thickness
myocardial infarction)

A Posterior Wall STEMI
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A Does not show ST elevation on standard 12
lead EC@Gecause NONE of the 12 leads view
0KS t2a0SNA2NJ 2 ff R

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

POSTERIOR WALL

V6| LATERALWALL
=== V5| |LATERALWALL
V4 ANTERICR WALL
V3 ANTERICR WALL
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A Often shows NO ST Elevation on the standarc
12 Lead ECG.

Az Afft akKz2g dzLd 2V é" A
S5SLINBaaA2YyE O0wSU3 LINE (
(sometimes VA/6, 100).



V1-V3 see the Posterior Wall ONLY throug!
RECIPROCAL changes (ST Depressior

LEADS V1 -V3 view the

POSTERIOR WALL

via RECIPROCAL CHANGES.




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
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A To seeST Elevatiofirom a Posterior Walll
STEMIyou must place ECG leansthe
LI OASYydQa oF O X



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
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A Upon noting ST Depression in Anterior Leads
V1-V4, ED Paramedic Gary Polizzi place three
f SIFRa 2y 0(KS LI GASYOC
lead wires for V4, V5 and V6 with placement
as shown here: £ i PARASPINAL
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Posterior STEMI Criteria:

A ST Elevation od.5mm (0.5mv) or more in
Leads V7, V8 and/or V9



Posterior STEMI Criteria:

A ST Elevation of _mm (0.5mv) or more in
Leads V7, V8 and/or V9



Pat I0 I

01/07/2019 09:23:29

-

Caucasian Female

Account (S

Bayfront Health Seven Rivers ED

Dept
Room
Tech

EDHD
EDH
ap

Rate
QRSd

133

114
337
502

Atrial fibrillation
ARnterelateralinfarect,—acute—
Prolonged QT interval

COMPARED TO ECG 01/07/2019 09:21:04
PROLONGED QT INTERVAL NOW PRESENT

** Posterior Infarct - Acute **

121

ACUTE POSTERIOR WALL STEMI

Req Provider: ONIER VILLARREAL

Chest leads V4-V6 repositioned to patient’s back
( Posterior Leads V7, V8 and V9 ) reveal ST

Segement Elevation.

Patient diagnosis changes

from "possible NSTEMI" to "Acute STEMIL."
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STEMI Alert !

L LI2Y aSSAY3I a{ATYATFAO
more CONTIGUOUS LEADS, the ED physician
RAFIYy2a4SR at 2a0SNR2NJ -
was issued, and the patient was taken
immediately to the cardiacathlab, where the
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