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IDENTIFY and MANAGE
ACUTE CORONARY SYNDROMES:

NORSTEMI

UNSTABLE
ANGINA

CP-LOW RISK



PROBLEM: Each year in the United States, it is e

. - - - A - L = —~ b T o NN F=1:T=1 - A -J'
people with ACS are misdiagnosed and discharged from our nation’s emergency I._it:'f_lnﬂl'tﬂ"lﬂrltb_,
resulting in needless morbidity and mortality. The emotional loss to grieving fa rnil‘-,-' members

s incalculable.  The negative financial impact to families wh

providers, as well as losses incurred by health care providers in IEg | e



PRESENTING SYMPTOMS
RISK FACTOR PROFILE

ECG ABNORMALITIES

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




PATIENT EVALUATION

A INITIAL APPROACH (SHOCK SURVEY)
A ABCs
A CHIEF COMPLAINT

A SECONDARY EVALUATION
I RAPID, FOCUSED ASSESSMENT
I PAIN / PRESSURE / BREATHING / SYMPTOMS




SHOCK ASSESSMENT

SHOCK =

INADEQUTE TISSUE
PERFUSION

SECONDS

-STARTS THE INSTANT YOU SEE
PATIENT

- ENDS WHEN YOU REACH THE
PATIENT'S SIDE



SHOCK ASSESSMENT

LOC: AWAKE
ALERT &
ORIENTED

SKIN: NORMAL HUE
WARM
DRY

BREATHING: NORMAL

NORMAL
STATUS: \ NORMAL




RAPIDLY FINIAND TREAT
THE ROOT CAUSE. ..



PHASE 1:

PHASE 2:

RULE OUT LIFE-THREATENING CONDITIONS

* ABCs

¢ SHOCK ASSESSMENT

+

UNCONSCIOUS

—

RESUSCITATE
PATIENT as per
ACLS, or
INSTITUTIONAL
PROTOCOLS

CONSCIOUS, WITH
SIGNS OF SHOCK

v

CONSCIOUS, NO
SIGNS OF SHOCK

v

RULE OUT
CAUSES OF
SHOCK:

-INSULIN

- CARDIOGENIC

- HYPOVOLEMIC

- METABOLIC

- NEUROGENIC

- SEPTIC

- RESPIRATORY

- PULMONARY
EMBOLUS

- DRUGS / MEDS

¢ ASSESS VITAL
SIGNS & 02 SAT

¢ ECG MONITOR

* TREAT
SYMPTOMATIC
DYSRHYTHMIAS
as per ACLS, or
INSTITUTIONAL
PROTOCOLS

¢ START IV &
DRAW LABS

PROVIDE
APPROPRIATE TX

RULE OUT ACUTE CORONARY SYNDROME




PHASE 1: RULE OUT LIFE-THREATENING CONDITIONS

RULE OUT ACUTE CORONARY SYNDROME

PAS S E D S H O C K S U RV l‘ .SE - PERFORM RAPID, TARGETED ASSESSMENT. DOES

PATIENT COMPLAIN OF:

* TYPICAL ACS SYMPTOMS ?B

¢ ATYPICAL ACS SYMPTOMS ? n

¢ AUSCULTATE LUNG and HEART SOUNDS E

..... Move on to

: | o |
aw, [ LbD hj¢ I/ =i
By conducting the . . .

11|

7 sT B st EE non-
Depression DIAGNOSTIC
!ELEVATIOH andlor T NORMAL EKG:
in 2 or more WETFRY]Z OLD LBBB,
INITIAL EVALUATION: [l [Eeeellie
. NEW or OBTAIN 18 ,

LEAD EKG -
presumably

1. ASSESSMENT NEW LogB
2. RISK STRATIFICATION
3. ECG

4. CARDIAC MARKERS

CARDIAC m OBTAIN

MARKERS ? and
EVALUATE

SERIAL EKGs

ONGOING E.D. EVALUATION carpiac

-REPEAT EKGs
w::.;;li‘"o“nl' INSTITUTIONAL

-REPEAT CARDIAC MARKERS PROTOCOLS PROTOCOLS

DETERMINE RISK m
STRATIFICATION SCORE
CONSIDER ADDITIONAL DIAGNOSTIC

TESTING, eg STRESS TESTING, |1
ECHO. CARDIAC CATHETERIZATION

PHASE 3: RULE OUT OTHER LETHAL CARDIAC CONDITIONS



KA PRESENTING SYMPTOMS
[1 RISK FACTOR PROFILE

[ 1 EGG ABNORMALITIES

[ 1 CARDIAC MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




CHIEF COMPLAINT

KEY WORDS:

a/ 1 9{¢y t!'Lb k 19! %
C!bb, C99[ LbD LbZ¢ S

SHORTNESS BREATH
DIZZINESS / LIGHTHEADEDNESS

ETC. ETC. ETC.



TYPIGAL SYPTOMS of
ACUTE CORNARY SYNDROME:

v~ CHEST PAIN - DESCRIBED AS...

- "HEAVINESS, PRESSURE, DULL PAIN, TIGHTNESS"™
- CENTERED IN CHEST, SUBSTERNAL

- MAY RADIATE TO SHOULDERS, JAW, NECK, LEFT or
RIGHT ARM

- NOT EFFECTED by:
= MOVEMENT
= POSITION
" DEEP INSPIRATION

v~ SHORTNESS OF BREATH
- MAY or MAY NOT BE PRESENT

v~ NAUSEA / VOMITING
- MAY or MAY NOT BE PRESENT



INFRRGTION

- - = Classic Symptoms™ - - -

(&= QUICK ASSESSMENT "SHORT FORM"

vl SUBSTERNAL CHEST PAIN
(HAVE PATIENT POINT TO WORST PAIN )

vl DESCRIBED AS "DULL PAIN,"
"PRESSURE,” or "HEAVINESS"

vl DOES NOT CHANGE WITH
DEEP BREATH




stable angina

1. SYMPTOMS START
DURING PHYSICAL
EXERTION.

2. SYMPTOMS ARE
"PREDICTABLE"

unstable angina

. SYMPTOMS MAY START

AT ANY TIME, EVEN
DURING REST

. SYMPTOMS ARE NEW,

DIFFERENT, or WORSE
THAN PREVIOUS EPISODES

BEWARE of the patient with

Nl NTERMI

TTENT

CHESW




ATYPICAL SYMPTOMS of ACS

227



Acute MI patients who present * The information listed in the table to

without chest pain* are SHREWD: the immediate left resulted from a study
conducted by John G. Canto, MD, MSPH,

Stroke (previous history of) et. al., of the University of Alabama. The
. T JP : , study consisted of 434,877 patients
LS BT gpl evious history of) diagnosed with AMI betwegn 1994 and
Race (non-white) 1998 in 1,674 US hospitals. Study
Elderly (age 75+) results were published in the Journal of
Women the American Medical Association (JAMA)
Diabetes mellitus on June 28, 2000, Vol. 283, No. 24, pages

3223-3229

Common atypical complaints associated with

AMI without chest pain include:

Malaise (weakness) Fatigue

I ndigestion Abdominal pain
Nausea Cold sweats
Dizziness Elevated heart rate
S yncope Dsypnea

BOOK PAGE:




Effect of Having Multiple Risk Factors for AMI Without Chest Pain

% of
PATIENTS with
ACUTEMI
PRESENTING
TO THE
EMERGENCY
DEPARTMENT
WITHOUT
CHEST PAIN

NUMBER OF RISK FACTORS PRESENT
RISK FACTORS INCLUDE: Stroke (previous), Heart failure (previous), Race (non-white), EIderly (age 75+), Women, Diabtetes
DATA SOURCE: J. CANTO, MD, MSPH, et al, JAMA 2000 ; 283 : 3223 - 3229




UNUSUAL FATIGUE
SLEEP DISTURBANCE ) SHORTNESS OF BREATH

SOB WEAKNESS

INDIGESTION UNUSUAL FATIGUE

ANXIETY COLD SWEAT
DIZZINESS




KA PRESENTING SYMPTOMS
[1 RISK FACTOR PROFILE

[ 1 EGG ABNORMALITIES

[ 1 CARDIAC MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




KA PRESENTING SYMPTOMS
EA RISK FACTOR PROFILE

[ 1 EGG ABNORMALITIES

[ 1 CARDIAC MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




RISK FAGTORS

for the development of

CORONARY ARTERY DISEASE:

& - HEREDITY

& T LDL and | HDL CHOLESTEROL PROFILES
& " SMOKING

& " DIABETES MELLITUS

OBESITY

PHYSICGAL INACTIVITY

HYPERTENSION

AGE - OVER 65

MALE

HIGH STRESS

per the AMERICAN HEART ASSOCIATION




f' CASE STUDY: IMPORTANCE of RISK FACTORS

62 y/o MALE presents to cardiologist's office with intermittent ACS symptoms
(chest heaviness, dyspnea). - Pt. DOES NOT correlate symptoms with exertion.

RISK FACTOR PROFILE:

&~ FAMILY HISTORY - both parents + CAD before age 65
‘"“ PREVIOUS CIGARETTE SMOKER - 20+ yrs., quit 15 years ago
& HIGH CHOLESTEROL - Dx 5 yrs ago, taking STATIN med since.

&~ DIABETES - Controlled with diet and oral meds.

gl [\ VAN H Patient supine on exam table, skin warm, dry, color NL
Patient is asymptomatic, all systems WNL

VAL Sg-lel i BP 153/88, P 80, R16, SAO2 99%
pllclilolp)lommion) (el EKG NORMAL, EXERCISE STRESS TEST PASSED.



CASE STUDY: IMPORTANCE of RISK FACTORS

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

62 y/o MALE presents to cardiologist's office with intermittent ACS symptoms
(chest heaviness, dyspnea). - Pt. DOES NOT correlate symptoms with exertion.

RISK FACTOR PROFILE:

& FAMILY HISTORY - both parents + CAD before age 65

é* PREVIOUS CIGARETTE SMOKER - 20+ yrs., quit 15 years ago
6\“ HIGH CHOLESTEROL - Dx 5 yrs ago, taking STATIN med since.
&~ DIABETES - Controlled with diet and oral meds.

gl [\ VAN H Patient supine on exam table, skin warm, dry, color NL
Patient is asymptomatic, all systems WNL

VAL Sg-lel i BP 153/88, P 80, R16, SAO2 99%
pllclilolp)lommion) (el EKG NORMAL, EXERCISE STRESS TEST PASSED. TROPONIN IS NEGATIVE

¥enl. rte TR BPW f
Cwucasiarn PR siiterval N2 n Mol sinus rhythm
QRS durmtion B2 T Marmal EOG
e CORA QT BT e
Ot P-R-T axes 5110 i
Buss
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CASE STUDY: IMPORTANCE of RISK FACTORS

CHIEF COMPLAINT and SIGNIFICANT HISTORY:

62 y/o MALE presents to cardiologist's office with intermittent ACS symptoms
(chest heaviness, dyspnea). - Pt. DOES NOT correlate symptoms with exertion.

RISK FACTOR PROFILE:

& FAMILY HISTORY - both parents + CAD before age 65

é* PREVIOUS CIGARETTE SMOKER - 20+ yrs., quit 15 years ago
6\“ HIGH CHOLESTEROL - Dx 5yrs ago, taking STATIN med since.
&~ DIABETES - Controlled with diet and oral meds.

gl [\ VAN H Patient supine on exam table, skin warm, dry, color NL
Patient is asymptomatic, all systems WNL

VAL Sg-lel i BP 153/88, P 80, R16, SAO2 99%
pllclilolp)lommion) (el EKG NORMAL, EXERCISE STRESS TEST PASSED.

¥enl. rte TR BPW

& PRESENTING SYMPTOMS
&1 RISK FACTOR PROFILE
(] ECG ABNORMALITIES

[ CARDIAC MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!

PR sittéival w1 i Mormal sinus rlythm
QRS durmtion B2 i Marmal EOG
QT 3BT i L
P-R-T axcs g 11
I |
i = ey r. o i | [F) Fi
] i i |
aVR! I ! Vi I
| i '
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aVl \I'i |







KA PRESENTING SYMPTOMS
EA RISK FACTOR PROFILE

[ 1 EGG ABNORMALITIES

[ 1 CARDIAC MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




KA PRESENTING SYMPTOMS
EA RISK FACTOR PROFILE

M ECG ABNORMALITIES

[ 1 CARDIAC MARKERS

A POSITIVE finding in TWO or MORE of the
above categories indicates it is EXTREMELY
LIKELY that ACS is present.... steps must
be AGGRESSIVELY TAKEN to definitively
RULE OUT the PRESENCE of ACS!




ECG EVALUATION for ACS:

STEP 1. EVALUATEVIDTH of QRS



IF THE QRS
IS TOO WIDE . ......

( GREATER THAN 120 ms )

. 1S the QRS morphology:

LEFT BUNDLE BRANCH BLOCK

- OR -

RIGHT BUNDLE BRANCH BLOCK



CONDITIONS WHICH ALTER THE ECG MARKERS
of ACUTE CORONARY SYNDROME

RIGHT
BUNDLE
BRANCH
BLOCK

W-P-W BYPASS
TRACT, LEFT
LATERAL WALL
49 ylo MALE

LEFT
BUNDLE
BRANCH

BLOCK

+— SAME PATIENT

——d e,

| 1 M
| | PRE-ABLATION ———— P POST-ABLIATION | |

W-P-W BYPASS
TRACT, RIGHT
ANTERIOR/
LATERAL WALL
14 yio MALE

PACEMAKER -
RIGHT
VENTRICULAR
APEX

[l

_,/ A b

! '._l"“‘l"ll LR

AS ON LEFT-
IMMEDIATELY
AFTER RF
ABLATION OF
BYPASS TRACT

— SAME PATIENT
AS ON LEFT-
IMMEDIATELY
AFTER RF
ABLATION OF
BYPASS TRACT

PACEMAKER
TURNED
OFF

RIGHT

VENTRICULAR
HYPERTROPHY
( Strain Pattern )

IMMAJ"\ - ﬂ_ﬂ: -

HERE

LEFT

VENTRICULAR
HYPERTROPHY
( Strain Pattern )

VENTRICULAR
TACHYCARDIA
FOCUS: LEFT
FASICULAR,

17 ylo FEMALE

VENTRICULAR
TACHYCARDIA-
FOCUS: RIGHT
VENTRICULAR
APEX




STEP 1

- EVALUATE WIDTH OF QRS:

NORMAL (<120 ms)

WIDE (> 120 ms)

ORIGIN --

&= OF SUPRAVENTRICULAR

DETERMINE QRS MORPHOLOGY:

.

RIGHT BUNDLE BRANCH
BLOCK PATTERN

I

LEFT BUNDLE BRANCH
BLOCK PATTERN

.

.

h 4 h 4 h 4 h 4
EVALUATE FOR EVALUATE FOR DO NOT RELY ON USE CAUTION --
ST DEPRESSION | | ST ELEVATION || ST DEPRESSION | |ST ELEVATION
IN USUAL MANNER IN USUAL MANNER AS A MARKER OF ACS. - IS ROUTINELY SEEN IN
WIDE QRS COMPLEX WIDE QRS COMPLEX
RHYTHMS (both L and R RHYTHMS WITH LBBB

BBB PATTERNS ) OFTEN
CAUSE: DEPRESSION of

J POINTS, ST SEGMENTS,
& INVERSION OF T WAVES.

PATTERN. FOLLOW AHA
CRITERIA (page _ ) FOR
DIAGNOSIS OF STEMI IN
PRESENCE OF LBBB.




INFRRGTION

PATIENTS with RIGHT BUNDLE
BRANCH BLOCK --

@ use J-POINTS
and S-T SEGMENTS in the usual
manner to screen for ACUTE MI



}wwwm e g

RBBB with CHEST PAIN - CASE 1: ST ELEVATION IN LEADS V1 - V4

48 yr ) Vent. rate 102 BFM Sinus tachycardia with Premature supraventricular complexes and Fusion complexes
Male  Caucasian PR interval 130 ms Right bundle branch block

Room:ATL gﬁf‘ﬁf;ﬁm“ -10[}!;3? e ST elevation consider anterior injury or acute infarct
Lle.'B OPUGH23 P—R—'T axXes 60 114 —19 Sk ook ek etk ok ACUTE MI s ook ok ook
Abnormal ECG ...
Technician: W Ruppert
Referred by: MD Confirmed By:
EREERr e T r\fm“\,m B "JFL\,VJ_J‘YU e AR N
e '\/L\’\’“ ot M N M LA
=iy |.dr i e VR i e e S e t V4 v ';'IJ ! ;

l|v1 s i e e
LAy e (s
Bl oE \'ﬁw MU\“};—P\JL\/—H\/J\/"\’ _M_\w}__f_ lf\é’lr/ﬁl‘ﬁ’:'
_l

o '\mf A “‘MQLJ’ EEsag q\w\wﬂxﬂﬁmr\mf s R

_1-"‘~u' 'a_g‘"‘* \'-.w"“""flll V—-JJ r\/\i 'L.v"”‘“""j lwf ]'..v*’\} 'uv’“mﬂ'»"v”“'"” m/\"'\} MAW"“”“‘ TLr\/_"“'f ‘u'v’_ﬂ\ Mltmf'“mf L‘/

B

DIAGNOSIS: STEMI, ANTERIOR - SEPTAL WALL

CATH LAB FINDINGS: TOTAL OCCLUSION of
mid - LEFT ANTERIOR DESCENDING ARTERY.




RBBB with CHEST PAIN - CASE 2: ST ELEVATION LEADS II, lil, aVF - WITH RECIPROCAL ST
DEPRESSION in LEADS

23 yr _ Vent. rate 67 BPM Sinus rhythm with Ist degree A-V block JERTARER'[:
Male  Caucasian PR interval 258 ms  [Right bundle branch block |
QRS duration 136 ms ST elevation consider inferior injury or acute infarct
' _ QT/QTe 398/420 ms % %% ¥k £% ¥ ACUTE M] * % ¥ % #%
Loc:3  Option:23 P-R-T axes 4 94 82 ’
Abnormal ECG

Referred by: MD Confirmed By: UNED]

DIAGNOSIS: STEMI - INFERIOR-POSTERIOR WALL

CATH LAB FINDINGS: TOTAL OCCLUSION of
DOMINANT RIGHT CORONARY ARTERY



RBBB with CHEST PAIN

CASE 3: ST ELEVATION V3 -V,

Il, Ill, avVF

ACUTE LATERAL - INFERIOR - ANTERIOR AMI

CATH LAB FINDINGS: OCCLUDED VEIN GRAFT
THE CIRCUMFLEX DISTRIBUTION

15 yr _ Vent. rate 110 BPM _Sinus tachycardia
Male Caucasian PE. interval 170 ms Right bundle branch block
RS dusaion 199w Cateral imfarct , possibly acute
E{E-?:Cs_gpiinn: 41 EE?‘FERS 32?"'4{]3; rg; Inferior infarc[..%(:]ssihi}r acute Tg OMINANT CIRCUMELEX
' Anterior injury pattern ( )

Abnormal ECG

=
1%“‘ij

L

A A A,

aVL

MAUh

V5

1

aVF L&

V6




A.H.AA. ACLS GUIDELINES

= CARDIAC MARKERS

« SYMPTOMS

= RISK FACTOR PROFILE

* HIGH INDEX OF SUSPICION

for diagnosis of STEMI

a) previously NORMAL ECGs (no LBBB)
- OF ==
b) no old ECGs available for comparison

consider diagnosis as STEMI until proven
otherwise.



Vent, rate 94 BPM
A e ie)

RS duration 160 ms

T8 yr
Female Black

Room:ICUS y
Loc:6 Option:19 P-R-T axes a1 -23 87

Technician: EKG CLASS #WR03602718

Normal sinus rhythm with occasional Premature ventricular

| - Normal arteries
- Normal LV Function
- No hypertrophy

| Left bundle branch block
Abnormal ECG

.......... i vl |Z:.. R
s i 1 1

25mm’s 10mm/mV  40Hz  005C  125L 4 CID: 11

EID:18 EDT:



@

- ST ELEVATION > 5 mm

- COMPARE J POINT, ST SEGMENTS
and T WAVES of previous ECG with
LBBB to NEW ECG.

- CONVEX ST SEGMENT = poss. Mi
CONCAVE ST SEGMENT = normal

- CONCORDANT ST changes (1 mm or
> ST DEPRESSION V1-V3 or ST
ELEVATION LEADS Il Ill, AVF)

- ST ELEVATION in LEADS Il, lll, and/or AVF



LI

If
|

Lefi bumdie branch Block

ared with BOG of 22-1AN-2005 11:15

I v

=v* AGE AND GENDER SPECIFIC PCG ANALYS[S **=

.r-‘

OLD ECG

NEW ECG

A

2mm |
ST elev.

1.5 mm
[ ST depr.

o s 2 +1.5=

3.5mm
CHANGE




LBBB with CHEST PAIN - CASE 2: NEW ONSET of LBBB

46 yr _ Vent. rate 77 BPM Normal sinus rhythm
Male Caucasian ::]FEZL;H:JL'IHH 172 ms Left bundie branch block
S duratnon 142 ms A nal FECG
Room:ER QT J46/504 115 Abnormal ECG
Loc:3 Option:23 P=R-T axcs 8 0 92
] |
|IﬂI | ‘II || | T A ,_F-/\' = - ~ .
{ _\_.f-"-u-—ﬂ—\_-l l\ o Sl | _,J"'M-\__a-"‘\_,l | S '_-“-f_\"'--ﬁl |r“ e ||l e 3 IK i -H_.Il lll F _-hl - —'rll — S "—‘I 1 IU..- b S Ill‘| - S
S —r - e 1 \ | [ | L J
7 A o’ \ |
| aVR v v v Vi || | || V4
\f | |
| y A
= il A A [ f1 A F, ¥ )
_ 4 A f\ . . /1 f \ A P | o | "
IR N | D SR | S NI L S SN O S W S |,_M_J__ e | I'I -\\-__ﬁ_-\l { *--_,-_EI I-"’ T b I, S e T Y " W S
1| aVL vz || |f \{ Vs
| || \
||| |||
| | /_." 4 1'.. __.-'“-.. ..
- o - I - #
f\‘\_ A | -\L\_'_\_ﬂll |I.- \"—"—-_-_ﬁll 'I--F-' N AN n'. o "',I;_ e ] f” "_-_, = B8 —nf] ] II‘— s _|I A e e 'r‘- - ™
| | = ) | L | :
I V V | aVF V3 || I || \U
v ! )

DIAGNOSIS: STEMI - ANTERIOR-SEPTAL
WALL

CATH LAB FINDINGS: TOTAL OCCLUSION

of PROXIMAL LEFT ANTERIOR DESCENDING




IF THE QRS COMPLEXES ON THE EKG
ARE OF NORMAL WIDTH (<120 ms) :

STEP 2 - EVALUATE the EKG for ACS

THE EKG MARKERS USED FOR DETERMINING THE PRESENCE OF ACUTE CORONARY SYNDROME
INCLUDE:

- JPOINTS
- ST SEGMENTS
- T WAVES

CAREFULLY SCRUTINIZE THESE MARKERS IN EVERY LEAD OF THE 12 LEAD EKG, TO DETERMINE
IF THEY ARE NORMAL or ABNORMAL.




NORMAL ST T WAVES

IS NORMAL (<120 ms) [REIEEE) ENRRERRRE I ;; :;;,'-‘ f,-;; 55_',

ASSESS:

- J POINT: ISOELECTRIC (or<1 mmdev.)
- ST SEG: SLIGHT, POSITIVE INCLINATION
- T WAVE: UPRIGHT, POSITIVE

@ In EVERY LEAD EXCEPT aVR !!




ENG PATTERNS of ACS siscuemn

- J POINT, ST SEGMENT, and T WAVE ABNORMALITIES -

S-T SEGMENT f_,n\ = ACUTE MI
| ELEVATION at |~ 4; B ;ﬁfgg:gg:;:g
J POINT EARL‘I‘ REPOLARIZATION

ALL KINDS of | [

SEGMENT
R - HYPERKALEMIA
WE/ D ' HYPER-ACUTE fl\ TRAHSMURAL ISCHEMIA
2 T WAVE - ACUTE

H"I"I'EIITIIDI'H?
ACUTE {(NON-Q WAVE) M

ST SEGMENT and ' DEPRESSED J pt. Aﬂ |AGUTEH| | WAVE) M1
T WAVE @l and INVERTED T J]

ELECTROLYTE IMBAL.

VARIATIONS . ... Hl
ALL CAN SPELL —e H”‘I —

BI-PHASIC - SUB-TOTAL LAD LESION
T WAVE _,\_% ,-\u - VASOSPASM

(WELLEN'S ) '| HYPERTROPHY

DEPRESSED J
POINT with ,-"ﬁ\—
L C L ¢ Q { b h ¢ UPSLOPING ST ‘L
DOWNSLOPING
N O R MAE 7\ L] @) é S.T SEGMENT J‘\%ﬂ

FLAT ST .

)l secmeNT _,-4_/-\
> 120 ms

i LOW VOLTAGE

¥l T wave witH
d NORMAL QRS

U WAVE POLARITY
? OPPOSITE THAT
ol OF T WAVE




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 )




FLAT or CONVEX - ACUTE M
JT APEX _,\_4\(\_ ISCHEMIA
SEGMENT

- HYPERKALEMIA
HYPER-ACUTE - TRANSMURAL ISCHEMIA
T WAVE - ACUTE MI

- HYPERTROPHY

S-T SEGMENT :iggE r::mcnnnmsf
ELEVATION at _A_Ar\_ MYOCARDITIS

J POINT - EARLY REPOLARIZATION
- ACUTE (NON-Q WAVE) MI

DEPRESSED J pt. -1
HONNBLOTING 51 J\.L/. - ACUTE Mi - (RECIPROCAL CHANGES
and INVERTED T SCHEMIA




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 )




J-T Apex Segment

/1]

ST-Segment T wave: origin to apex




THE S-T SEGMENT

ABNORMAL

SHOULD BE
"CONCAVE" IN
SHAPE . ..

AS OPPOSED TO
"CONVEX"



Il " JPOINT plus 40 ms"
—— shows ST ELEVATION > 1 mm
WHEN EVALUATING
INFARCTION -
EARLY PHASE
for PATTERN
ST SEGMENT + ,,\
ELEVATION C e }»’\
From: \
AMERICAN HEART ASSOCIATION
ACLS 2005 REVISIONS
During NORMAL STATES of PERFUSION, the J During a 20 second BALLOON OCCLUSION of the
POINT is ISOELECTRIC and the ET EEGI‘u’IENT has a patlent'a LAD -::Iurlng routine PTCA, the ST segment
CONCAVE appearance. i : "oyt | assumes a CONVEX shape.

| When measured 40 ms
. .| beyond the J POINT, the ST
! segment is elevated > 1 mm.
~-"'| This phenonemon is seen
routinely in the cath lab
prior to the occurance of ST
ELEVATION at the J POINT
during PTCA and STENTING.

When measured 40 ms
beyond the J POINT (noted
by the RED DOT), the ST
SEGMENT elevation is less
than 1mm.

Both figures were recorded

from a 54 year old male while
resting (figure A), and during
PTCA of the Left Anterior Descending artery (figure B) ,

 figh




J POINT
END of ST SEGMENT

T WAVE APEX

LEAD II 41 ylo FEMALE

in ER C/O CHEST PAIN

x 30 minutes.

= FLAT J-T APEX SEGMENT
= NO ST ELEVATION at

J POINT !
STEMI - INFERIOR WALL

11 MINUTES LATER, 5-T
ELEVATION at the J POINT

EJl«"'-._.ﬂw.x .
R V™ ISNOTED.
iHbnsdi = CATHLAB FINDINGS:
1850 hrs TOTAL OCCLUSION of the
RIGHT CORONARY ARTERY




ABNORMAL J-T APEX SEGMENT

J POINT
END of ST SEGMENT

T WAVE APEX

CONVEX J-T APEX SEGMENT

&= CONSIDER EARLY
PHASE of ACUTE MI!

93 ylo MALE

1yr. PRIOR TO MI
NORMAL EKG
CONCAVE J-T APEX SEGMENT

STEMI LATERAL WALL
= CONVEX J-T APEX SEGMENT
= MINIMAL ST ELEVATION

at J POINT
0732 hrs

15 MINUTES LATER, S-T
ELEVATION atthe J POINT
M IS NOTED.

= CATH LAB FINDINGS:
TOTAL OCCLUSION OF

0747 hrs CIRCUMFLEX ARTERY
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CHIEF COMPLAINT and SIGNIFICANT HISTORY:

56 y/o MALE presents to ED with complaint of “INTERMITTENT

SUBSTERNAL & SUB-EPIGASTRIC PRESSURE" x 3 HOURS. PMHx
of ESOPHAGEAL REFLUX. NO other significant past medical history.

RISK FACTOR PROFILE:

&~ FAMILY HISTORY - father died of Ml at age 62
v] PREVIOUS CIGARETTE SMOKER - quit 15 years ago.

v] CHOLESTEROL - DOES NOT KNOW; "never had it checked."
v] OBESITY

oA Mo\ N H Patient supine on exam table, mildly anxious,

currently complaining of "mild indigestion,” skin is warm, pale, dry,;
REST OF EXAM is UNREMARKABLE.

ap\asiel /g BP 142/94, P 80, R20, SAO2 98%

F\-H JUST OBTAINED, RESULTS NOT AVAILABLE YET.




53 yr Venl. rate 80 BPM =UNEDITED COPY — REPORT IS COMPUTER GENERATED ONLY, WITHOUT

Male Caucagian PR interval 154 ms PHYSICIAN INTERPRETATION
QRS duration T8 s ] {1 S P -

Room:AQ OT/Te 380/438  ms E}L."._m_‘li ECG Hyih

Loc:3  Option:23 P-R—T axes 5] 24 38 TROTIHAL S

No previous ECGs available

Technician: W Ruppert

Referred by: Confirmed By
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CASE STUDY: 56 y/o male with INTERMITTENT
"CHEST HEAVINESS" . . ..

TREATMENT PLAN: EMERGENCY CORONARY ARTERY
BYPASS SURGERY (4 VESSEL )



ECG Patterns associated with
a9l w[, tI1 1 {9 &

A JT Apex abnormalities
A Dynamic ST Wave
Changes on Serial ECGs



Seven [ rs Reglona
Dept: 2 =

Room er
SINUS RHTTHM A e o . normal P axis, V-rate 50- B9
COHSIDER ANTEROSEPTAL INFARCT . . .

g >»30m8, V1 V2
BORDERLINE REFOLARIEATION ABMOFRMALITY

. ; T i 85T dep & abnormal T
BASELINE WANDER IN LEAD(S) V1, V2

Unoconfirmed Diagnosis

o, Sed Limb; 10 mm/Ev F BO0= O.15-1D0 Ba



3. Dynmamic ST-T Wave Changes In
Serial ECGs. Recorded at SRRMC

1StECG 2" ECG 1StECG 2" ECG







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 )




‘\ HYPER-ACUTE T WAVES - COMMON ETIOLOGIES: "

CONDITION: SEE PAGE(S).

" & HYPERKALEMIA - xx-xx
- ¢ ACUTE MI—— m-xx

¢ TRANS-MURAL
ISCHEMIA -




Helpful Clue: HypeAcute T Waves

A GLOBAL Hypercute T Wavesin leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA



1: 23-Nov- REGIONAL MEDICAL CENTER

AHbyears Vent. rate 57 bpm Sinos bradye
Female  Uauweasion PR interval 150 ms. Possible Lefl atrial enlargement
= Q,%S duration 102 ms Borderline ECG
m; QT/QTe 4727459 ms
P-RT axes 76 70 58 Eﬂjrrm K+= 6.7
Ne ING REViEW 6.
Technician:
Test ind:
Relerred by: Uneonfirmed

..:..‘r.:!".‘:t"‘ I

ma e
(4 fes

R A RR AN Ann AR ARD A




Helpful Clue: HypeAcute T Waves

A GLOBAL Hypeacute T Wavesin leads
viewing multiple myocardial regions / arterial
distributions) favors HYPERKALEMIA

A Hyperacute T Wave noted in ONE ARTERIAL
DISTRIBUTIONANterior / Lateral / Inferior )
favors TRANSMURAL ISCHEMIA / Early Phas
Acute Ml
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CHIEF COMPLAINT and SIGNIFICANT HISTORY:

30 y/o male presents to ER via EMS, c/o sudden onset of dull chest pain x 40 min.

Pain level varies, not effected by position, movement or deep inspiration. No
associated symptoms.

N ea o g (o] ][RR NONE. CHOLESTEROL UNKNOWN.

A CI IV Patient is supine on exam table, CAO x 4, anxious, restless,

skin pale, cool, dry. Patient c/o chest pressure, "7" on 1 - 10 scale, uneffected by

position, movement, deep inspiration. Lungs clear. HS: NL 81, $2, no rubs,
murmurs, gallops

VA \ARi(el (ol BP 136/88 P90 R20 SAO2 98%

pjilelioln) (ogmy o] (cl 1st TROPONIN | - ultra: <0.07







30 vr Yenl. rale

Male Black PR interval
QRS duration

Room: ER QOT/iQTe

Loc Option: P-E-T axes

88 BPM MNormal sinus rhythm
|f;; ms Normal ECG Vi-vd =
ms J T o T o L &
N s No previous ECGs available L AVL =
61 62 53 HIGHLIGHTED AREAS =

HYPERACUTE T WAVES

V5 VB =

CORONARY ARTERIAL DISTRIBUTIONS:

LEFT ANTERIOR DESCENDING [ LAD)

DIAGONAL (DIAG) off the LAD or
OBTUSE MARGINAL (OM) off CIRCUMFLEX (CX)

CIRCUMFLEX
i, i, AVF = RIGHT CORONARY ARTERY or CX

LATERAL - ANTERIOR WALL

[
ettt o ik MNAMN i

| aVR u

IR i i’mﬁ
' |I

ANTERIOR - SEPTAL WALL

‘Ff‘ﬂuf“ﬂﬂ F

ANTERIOR WALL

\?JM\_-JA}/A\-JMLJFL

INFERIOR WALL

- |
lﬂmﬂm«}umwﬁwﬁm

aVL

LATERAL - ANTERIOR WALL

ANTERIOR - SEPTAL WALL

| /ﬂw/\ Lw/ﬂ
LI | |

S

2

LATERAL WALL

| |
mh._/\h_, 'L/LMRAHJL

V5

INFERIOR WALL

11

INFERIOR WALL

jIﬂJLMJFerA JJILFEJL/»«"/WL\

ANTERIOR WALL

MLJJ/ ﬂ'"u_\ﬂ/Lﬂ,

LATERAL WALL

| l
Hmh_ﬂ,ﬂlﬁ | ﬂ
1

P | Iu_/“u_ﬁ,ﬁ L




Cath Lab findings:




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 $tdndardination and Interpretation
of the ECG ¢ W [/ HNn-ADTOpoLDLZ2 Pm




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

: .n
G LI Ux_mr\./*;__, ‘Jwﬂw

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
"TOOMBSTONE" YRR "HHIREMAN'S HAT"
PIQT{ERN‘ B "L;;'-ji PATTERN
o ([2RREER 37353
| éei’%‘..‘“i | ’%
U LTI
]. i‘i"" | |
S T

|“I R | =i iiiemiaiiis | kbR | e

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
¥ | -\
JRRE 1—‘\,___“&__ | L el
—re L% :H

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



PHASE 1: RULE OUT LIFE-THREATENING CONDITIONS
e
PHASE 2: RULE OUT ACUTE CORONARY SYNDROME

PERFORM RAPID, TARGETED ASSESSMENT.
AUSCULTATE LUNG and HEART SOUNDS.
DOES PATIENT COMPLAIN OF:

* TYPICAL ACS SYMPFTOMS 7

* ATYPICAL ACS SYMPTOMS 7

OBTAIN and EVALUATE
42 LEAD ECG

5T
Depression
andor T
WAVE
inversion:
OBTAIN 18
LEAD ECG -

IMPLEMENT
INSTITUTIOMNAL
ACUTE Mil
PROTOCOLS

PERFORM CARDIAC CATHETERIZATION.
PROVIDE REVASCULARIZATION { PTCA /
STENT / CABG ) AS NEEDED.

PHASE 3: RULE OUT OTHER LETHAL CARDIAC and
NON-CARDIAC CONDITIONS.



CASE STUDY 1 -

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

M1 (o0 VI D | 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%
(WN-EH FIRST TROPONIN: 6.4

f
-




72 ¥ ent. rate 75 BPM g EVALUATE EKG for indicators of ACS
Male Caucasian PR interval 162 ms
I i T E T 10N | DEPRESSIO
QRS duration 04 e ST SEGMENT ELEVATION | DEPRESSION
HYPERACUTE T WAVES

QTIQT: IR ms
Loc:3 Orptiom: 23 P=R=T anes et &3 CONVEX 5T SEGMENTS
- OTHER ST SEGMENT | T WAVE ABNORMALITIES

rl‘wl'\dhmu—wﬂ r‘“-f—"“f‘lr—v—ﬂ ~"1.f , ““—v]r\——d f/\ “‘_*1 ll'/ \ﬂ—ﬁh'/\“‘-“’l/\—fhw]'.r,
HEEE SHE

CASE STUDY QUESTIONS:
NOTE LEADS WITH ST ELEVATION: 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:




72 yr Vent. rate 75 BPM Normal sinus thythm

Male Caucasian PR interval 162 ms Anteroseptal infarct , possibly acute
QRS duration a8 ms P -.-En-l* J\CLFFPEM[I 3:1: % % k& ST SEGMENT ELEVATION
QT/QTe 182/426 ms Ab | ECG

Lﬂf- {."]1[!‘“11:2 P-R-T axes 72 13 83 MOTTna A

LATERAL - ANTERIOR ANTERIOR - SEPTAL
DING (ER DY A CAISINGES el

fornbbolhiond

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

ANTERIOR
LAD

Il aVF V3




T2 yr Vent. rate 75 BPM Normal sinus rhythm

Male Caucasian PR interval 162 5 i i
ESamion, %6 m | Feaeebess ACUIE N L ot e ST SEGMENT ELEVATION |
TIQTe 382426 s CG )
Loc: Option:2 g—ﬂ‘g:‘l‘ axes 72 13 ?’; Abnormal ECG
LATERAL - ANTERIOR _ BASILAR SEPTUM ANTERIOR - SEPTAL |
|
I avR Ve h e
I
INFERIOR LATERAL - ANTERIOR L Y

1y
[
m e e =y

_DIAG. (LAD) or OM (CIRC).

J—"._—l-ﬂ

N

1 aVL V2 W Vs

INFERIOR INFERIOR ANTERIOR

Lyl

e A

111 aVF V3

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




T2yr
Male

Liac

Vent. rate
Caucasian PR interval

QRS duration

QTIQTe
Option:2 P-R-T axes

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

Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

75 BPM Normal sinus rhythm
162 ms Anteroseptal infarct , possibly acute
93 ms EE¥ B k¥ ¥¥ ¥ f\Cm‘E Ml % BE ¥E ¥E
s . Abnormal ECG

BASILAR SEPTUM

avVR Vi

R

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

aVL

of the LEFT VENTRICLE
VI, V2 - ANTERIOR / SEPTAL

ANTERIOR
CHEST
WALL

V1iVv2 V3 v4

V3, V4 - ANTERIOR

Vi

SIIERION < 3

LAD

|

LAD

quf‘kﬁ““ﬂ

RUPPERT, WAYNE 1D: 7445683659 05-0CT-2
38Yrs Vent. Rate: 68 NORMAL 9
MALE P-RInt: 160 ms Normal EX

QRS: 100 ms Very Heal

06 JOHNS-HOPRINS UNIV.
INUS RHYTHM
G
hy Athletic EKG !

ANTERIOR - SEPTAL

[ST SEGMENT ELEVATION |

ANTERIOR

LAD

| [y4

OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

CIRUMFLEX
ARTERY

LEFT
ANTERIOR
DESCENDING
ARTERY

OF INFARCT
ANTERIOR VIEW




OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY BLOOD SUPPLY TO VENTRICLES:
COMMON ARTERIAL DISTRIBUTIONS

LEFT MAIN CORONARY ARTERY

CIRUMFLEX

LEFT
ANTERIOR
DESCENDING
ARTERY

ANTERIOR
WALL

RIGHT
CORONARY
ARTERY

AREA OF INFARCT

LEFT ANTERIOR DESCEDING ARTERY =
APPROXIMATELY 45% LV MUSCLE MASS

ANTERIOR VIEW

MNOTE ™ O

INOTE LEADS WITH ST DEPRESSION:
Vi - V5 |

ACUTE ANTERIOR - SEPTAL STEMI
SUSPECTED "CULPRIT ARTERY" (i applicablek M) LEFT ANTERIOR DESCENDING ARTERY (LAD)

w LA

NONE

SUSPECTED DIAGMNOSIS:

IMMEDIATE CONCERNS FOR ALL STEMI PATIENTS:

® BE FREFARED TD MANAGE SUDDEN CARDMAC ARREST | PRIMARY V-FiE/ V- TAGH, BRADYCARDIAS | HEART BLOGKS )
® STAT REFERFUSION THERAFY THROMBOLYTICS vs. CARINAC CATHETERIZATION and FCI

" CONSIDER NEEDS FOR ANTHFLATELET and ANTRCOAGULATION THERAPY

CRITICAL STRUCTURES GCOMPROMISED: FOTENTIAL COMPLICATIONS: POSSIBLE CRITICAL INTERVENTIONS:
§" 4050% of the |V et |V PUMP FAILURE e INOTROPIC AGENTS
MUSCLE MASS leading to ET INTUBATION
CARDIOGENIC SHOCK I.ABP. INSERTION

- PULMOMNARY EDEMA

VENTRICULAR DYSRHYTHMIAS —+ DEFIBRILLATION /
[NT SVF ) ANTIARRHYTHMIC AGENTS

#° Poltential compromise —-.v HIGH-GRADE HEART BLOCMHS —-+ TRANSCUTANEOUS or
of BLOOD SUPPLY to (2nd - 3rd degree) TRANSVENOUS PACING
Bundle of His
- Proximal Bundle Branches BUNDLE BRANCH BLOCHS




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



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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CASE STUDY QUESTIONS:
NOTE LEADS WITH ST ELEVATION:

-_,_,J'LWLJL,JL

va | | f \!' V6

|NOTE LEADS WITH ST DEPRESSION:

WHAT 1S 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
_f;'; 4% £ %% #% % ACUTE M % #F #% #

[T ™ ‘\-l'"l f"xfxq '”'\._-' 'u'l e 17 W U
AVR | u | I
i EEE

LATERAL - ANTERIOR
DIAG. m or w m

Lhimkﬁl

d"ﬂ;

ANTERIOR - SEFTAL

ANTERIOR - SEPTAL

Jﬂﬁﬁﬁﬂﬂ

AWTERIOR

ATy
AD

| |/w/\ AR

|

ST SEGMENT

ELEVATION

ST SEGMENT DEPRESSION

e s |
6

|
i s M

8

ANTERIOR

B BN S




i 109 RPM Sinus tachyeardia | ST SEGMENT ELEVATION |

46y Ve, 1
Female FR interyval 132 ms Left ventricular hypertrophy with repolarization abnormality
GRS dieratiom B2 A ST elevation consider Lateral imjury or acute infare o
Room: ER gquoTe o swess  ms e o ISl pr) i e St ST SEGMENT DEPRESSION
E} L] 4 el i
| | e e 1l
i N e ey IR SERE (S T | ~ | (o e | ol S | l 1l |
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LEADS | and aVL view the ANTERIOR-LATERAL JUNCTION

RUPPERT, WAYTE ID: 7445683649 05-0CT 2006 JOHNS HOPKINS UNIV.
38 Yrs Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int: 160 ms Normal EKG
QRS: 100 ms Very Healthy Athletic EKG 1
I AVR vi va 1 1

o AVL v2 V5
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OCCLUSION of RAMUS ARTERY
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OCCLUSION of OBTUSE MARGINAL ARTERY
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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




ST EL ST DEPRESSION:

I, 1ll, aVF, V3 - 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 i1s 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 MANAGE SUDDEN CARDIAC ARREST (PRIMARY V-FIB/V-TACH, BRADYCARDIAS | HEART BLOCKS )
® STAT REPERFUSION THERAPY: THROMBOLYTICS wvs. CARDIAC CATHETERIZATION and PCI
® CONSIDER MEEDS FOR ANTI-PLATELET and ANTI-COAGULATION THERAPY

CRITICAL STRUCTURES COMPROMISED: POTENTIAL COMPLICATIONS: POSSIBLE CRITICAL INTERVENTIONS:

é*“ 1530% of the LV P> POSSIBLE MODERATE  =——=tp INOTROPIC AGENTS
MUSCLE MASS LV PUMP FAILURE ET INTUBATION
|LA.B.P. INSERTION




J' CASE STUDY 3: A\

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

SIS O M Patient alert, oriented X 4, skin cool, dry, pale. Patient restless.
No JVD, Lungs clear bilaterally. Heart sounds normal $1, 82. No peripheral edema.

BP: 104/78, P: 76, R: 20, SAO2: 96%
INITIAL CARDIAC MARKERS - NEGATIVE




29 yr Veni. raie 75 BPFM tB= EVALUATE the EKG for signs of ACS:

o PR interval 176 ms - ST SEGMENT ELEVATION / DEPRESSION
QRS duration 90 ms - HYPERACUTE T WAVES
, QT/QTe 362/404 ms _ - CONVEX [ FLAT ST SEGMENTS
Loc:3 Option:20 P=-R=T axes 70 50 -11 14:07 Hours

- OTHER ST - T WAVE ABNORMALITIES

DOS::
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i Vird rals 75 BPM Morminl inus mhyibi

el G :IIP."_: ey : I’ i Septal infarct . possibly scute 5T SEGMENT ELEVATION
1, el ! oy .“. :' Anterdateral inpury patiem
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""" - : - OCCLUSION of MID - LEFT ANTERIOR DESCENDING ARTERY

LEFT MAIN CORONARY ARTERY

| CIRUMFLEX
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LEFT
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AREA OF INFARCT
ANTERIOR VIEW

F THERE ARE TWO IMPORTANT CLUES that the pati@BLOCKAGE is in thePROXIMAL LEFT ANTERIOR DESCENDING ARTERY:

1. When ST elevation is noted in leads | and aVL in cases of ANTERIOR WALL STEMI, it is a good indicator that the FIRST DIAGO
BRANCH is included in the zone of infarction.

A RECIPROCAL ST DEPRESSION in the INFERIOR LEADS (1, N, and/or aVF) is an indication that the LAD is blocked proximafFta#ie
DIAGONAL BRANCH.H

(1 fUse of the Electrocardiogram in Acute Myocardial Infarction, 6 Zi met baum, e t-94a | , NEJM 348: 933



-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 |









