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Observation Medicine ECG Course

BASIS:

A Current ACC/AHA Guidelines and
Recommendations

A Multiple additional recent EvidencéBased
Publications

A ECGs from case files of the author, Wayne
Ruppert

A Graphic art / images from published
textbooks authored by Wayne Ruppert
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A Acute Coronary Syndrome



Observation Medicine ECG Workshog
Version 2 Future

A Acute Coronary Syndrome
A Atrial Fibrillation

A Heart Failure

A QT syndrome abnormalities
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Wayne Ruppert bio:

A Cardiovascular Coordinator 20p2esent (coordinated
4 successful accreditations)

A Interventional Cardiovascular / Electrophysiology
Technologist, 199¥resent.

Al dz(i K 2 M2 Lea#l FCG Inerpretation in Acute
Coronary Syndrome with Case Studies from the
Cardiac Cath Labe  HTm@Genpkiblishing / Ingram
Books

Al dzi K 2 SIIEMI ASistadté  HTniGenpkblishing /
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A Florida Nursing CE ProvideB@&12998

A 12 Lead ECG Instructor, 198¢esent (multiple
hospitals, USF College of Medicine 1994)

A Website: www.ECGtraining.org
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SuggestedPrerequisite Knowledge

Basic ECG Rhythm Interpretation Skills.

This course does not teach how to interpret
basic ECG rhythmsAlthough it is not
necessary to know Basic ECG Rhythms to
understand the material in this course, it is
strongly suggested that this course be used a:
GGKS YySEG f S@Sté¢ 27F ¢
providers who are already proficient in basic
singlelead EC@hythm strip interpretation.



ODbjectives (Part 1):

A Review The Joint Commission (TJC) National
tFGASYOd { I FSGé D2Ft |

A Review ACC/AHA ECG Monitoring Guidelines
for Hospitals

A Learn correlation of ECG leads with specific
coronary anatomy

A Learnthe ECG Markers &CS
Al SIFNY U6KAOK fSIRa (2
SFSegment Monitoring



Reference Sources:

A ACC / AHA / HRS Guidelines for the
Standardization and Interpretation of the ECG,
Parts I, II, I, IV, V, VI (20Q2010)

A ACC / AHA Practice Guidelines for

Electrocardiographic Monitoring in Hospitals
(2004)

A TJC National Patient Safety Goals 22187
A American Journal of Critical Care

See |ast section of this handout for downloads of al
reference source materials.


http://circ.ahajournals.org/content/110/17/2721
http://circ.ahajournals.org/content/110/17/2721
http://circ.ahajournals.org/content/110/17/2721

The Joint Commission (TJC)
National Patient Safety Goals (NPSG

Aunmo ¢W/  {SYUAYSEt 90SY
ClLOATdzSE & | Ol dzasS 27
VSSR F2NJ /fAYAOFE 1§ N

AHnmMn | RRSR &/ fAYVAOIf |
list of NPSGs

A 2017 NPSG requires hospitals to have developec

and implemented policies and procedures for
clinical alarms management



http://www.jointcommission.org/sea_issue_50/
http://www.jointcommission.org/sea_issue_50/
http://www.jointcommission.org/sea_issue_50/
http://php4.readyalert.com/site/templates/home.php?area_2=quick_dispatch&norelay_index=926d76e730471ae381d4712670c27cd2
https://www.jointcommission.org/assets/1/18/JCP0713_Announce_New_NSPG.pdf
https://www.jointcommission.org/assets/1/18/JCP0713_Announce_New_NSPG.pdf
http://www.jointcommission.org/assets/1/6/NPSG_Chapter_HAP_Jan2017.pdf
http://www.jointcommission.org/assets/1/6/NPSG_Chapter_HAP_Jan2017.pdf
http://www.jointcommission.org/assets/1/6/NPSG_Chapter_HAP_Jan2017.pdf

The Joint Commission (TJC)
National Patient Safety Goals (NPSG

A Hospital units with continuous automated ST
Segment monitoring capabilities should
establish and follow a policy and procedure
for monitoring ST segment changes in patient:
suspected of ACS, or who have the potential
to develop ACS.



ST Segment monitor alarm setting:

AExample for patients with suspected
ACS:
I Set b,aseIiAné'I: segment measurement to
LI GASYUQa [IRMM+banTs)2 vV
| Set to alarm if there i1 deviation

(elevation or depressiondf 0.10mv (1mn)
from baseline ECG (J point + 60ms)



Critical Baseline Settings:

A Heart Rate(upper / lower)
I Keeps you informed of patient condition changes

I Aids you In medication rate management (IV
Infusions, e.g.: Cardizem)

A STSegment(ACS)

A QT Interval(all patients, patients receiving QT
prolonging medications)



If the STSegment alarm activates,
what should you do ??



If the STSegment alarm activates,
what should you do ??

AGo assess the patient!
I Are there any symptoms now present?
I Changes in prior sympton?s

AGet a STAT 12 Lead ECG.!. . And



If the STSegment alarm activates,
what should you do ??

AGo assess the patient!
I Are there any symptoms now present?
I Changes in prior sympton?s

AGet a STAT 12 Lead ECG.!. . And
ACompare it to the last ECG(Ss)!



Clinical Alarm Management Resource

A American Journal of Critical Car®onitoring
Clinical Alarms

A To download a sample CLINICAL ALARMS
MONITORING POLICY and a CLINCIAL ALAI
PARAMETERS example, CLICK HERE. This
Ul 1S é&82dz 12 Y& at5C E
website.



http://ajcc.aacnjournals.org/content/17/1/44.full
http://ajcc.aacnjournals.org/content/17/1/44.full
http://ajcc.aacnjournals.org/content/17/1/44.full
http://ajcc.aacnjournals.org/content/17/1/44.full
http://ajcc.aacnjournals.org/content/17/1/44.full
http://www.ecgtraining.org/id25.html
http://www.ecgtraining.org/id25.html
http://www.ecgtraining.org/id25.html
http://www.ecgtraining.org/id25.html
http://www.ecgtraining.org/id25.html

Continuous SBBegment
Monitoring

a¢KS LINF OuAOS 2F O:
of the STSegment of ECG Lead(s)
viewing the region of the myocardium
where potentlal or actual ischemia

SEAaG A PE



ODbjectives of Continuous S§Segment
Monitoring:

ADetection of SILENT ISCHEMIA.



ODbjectives of Continuous S§Segment
Monitoring:

ADetection of SILENT ISCHEMIA.

A Detection of developing / worsening
Ischemia, early detection of infarction /
STEMI



Hold on there!
Does this meamw S OnH.E
longer just monitoring
every patient in limb
lead Il ?7?7



2 Kl 0Qa oNRYy3I GA
ECG Monitoring using Lead [l ? ?



Lead Il:sees good P waves

VS.




Lead Il:sees good P waves

VS.

The ECG Leadgewing region of

suspected myocardial ischentia

detection ofworsening iIschemia
and early infarction




2 KIFaQa 0KS NI @
monitoring the ECG lead viewing
the region of known/suspected

Ischemia?
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¢ ¢ P | 2dz
drive around to the
back of the house
and watch for your
friend at the back

door.




If you were only monitoring Lead Il on
this patient with suspectedAnterior
Wall ischemia . . . ..
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Notice the ECG COmputer missed this

|1 OBVIOUS massive STEMI !

T TTHTT
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‘ AND you may'ha'\)léwhated "thé'sulb“tle ECG “ch nges




ST Segments often elevateithin
secondsof acute obstruction

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

We don't want to miss this ! !

This patientc in CathLab, ST segments immediately
elevated in response to inflation of PTCA balloon in RCA



Continuous S-Begment Monitoring;
Scientific Support:

A 1999¢ JACC paper establishes Continuous 12
Lead ECG ST Segment Monitoring is beneficis
for ACS / suspected ACS patients



http://www.onlinejacc.org/content/34/5/1413
http://www.onlinejacc.org/content/34/5/1413
http://www.onlinejacc.org/content/34/5/1413
http://www.onlinejacc.org/content/34/5/1413
http://www.onlinejacc.org/content/34/5/1413
http://www.onlinejacc.org/content/34/5/1413

Continuous S-Begment Monitoring;
Scientific Support:

A Between 6070% of episodes of transient
myocardial ischemia are unreported by
patients. (Drew et. Al, AmQritCare)

A Prevalence ofransient myocardial ischemin:
I Telemetry Units: 15%
I Coronary Care Units: 19%



http://ajcc.aacnjournals.org/content/8/6/372.abstract?ijkey=8413d9edd1636b2c7f5f3b490f2e1a5b1ee793fa&keytype2=tf_ipsecsha
http://ajcc.aacnjournals.org/content/8/6/372.abstract?ijkey=8413d9edd1636b2c7f5f3b490f2e1a5b1ee793fa&keytype2=tf_ipsecsha
http://ajcc.aacnjournals.org/content/8/6/372.abstract?ijkey=8413d9edd1636b2c7f5f3b490f2e1a5b1ee793fa&keytype2=tf_ipsecsha
http://ajcc.aacnjournals.org/content/8/6/372.abstract?ijkey=8413d9edd1636b2c7f5f3b490f2e1a5b1ee793fa&keytype2=tf_ipsecsha

Continuous S-Begment Monitoring;
Scientific Support:

Al W /Y bl GA2YVIEEf { dzZNIBS
Standard of Practice for Continuous- ST
Segment Monitoring

A Critical Care Nurse J 2008@129: Continuous
STSegment Monitoring: Protocol for Practice



http://ajcc.aacnjournals.org/content/19/2/112.full.pdf&embedded=true
http://ajcc.aacnjournals.org/content/19/2/112.full.pdf&embedded=true
http://ajcc.aacnjournals.org/content/19/2/112.full.pdf&embedded=true
http://ajcc.aacnjournals.org/content/19/2/112.full.pdf&embedded=true
http://ccn.aacnjournals.org/content/29/4/39.short
http://ccn.aacnjournals.org/content/29/4/39.short
http://ccn.aacnjournals.org/content/29/4/39.short
http://ccn.aacnjournals.org/content/29/4/39.short
http://ccn.aacnjournals.org/content/29/4/39.short
http://ccn.aacnjournals.org/content/29/4/39.short
http://ccn.aacnjournals.org/content/29/4/39.short

2 KFaQa UKS 0SyS
SFSegment
Monitoring ?



2 KFaQa UKS 0SyS
SFSegment
Monitoring ?
AT ALLOWS YOU TO CONTINUOUSLY

EVALUATE THE REGION OF THE HEART W
SUSPECTED or KNOWN ISCHEMIA.



’\

2 KFaQa UKS 0SyS
SFSegment
Monitoring ?

AIT ALLOWS YOU TO CONTINUOUSLY
EVALUATE THE REGION OF THE HEART W
['{t9/¢95 2NJ Ybh2b L/{

AIF THE ISCHEMIA WORSENSSTEMI
DEVELORSyou may detect it on the ECG
BEFORE the patient complains of any
symptoms



oSilent Ischemia
AFirst described in the 1970s



oSilent Ischemia

AFirst described in the 1970s

APatients may be asymptomatic during
episodes of ischemia.



oSilent Ischemia

AFirst described in the 1970s

APatients may be asymptomatic during
episodes of ischemia.

AECG changes may be visible before the
patient experiences symptoms



oSilent Ischemia

AFirst described in the 1970s

A Patients may be asymptomatic during
episodes of ischemia.

AECG changes may be visible before the
patient experiences symptoms

A Patients whoare diabetic, female, over
age 65, past history of CVA or heart
fallure frequently do not have chest pain
with ischemia(Canto et al)



https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317
https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317
https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317
https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317
https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317
https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317
https://ac.els-cdn.com/S0735109799003708/1-s2.0-S0735109799003708-main.pdf?_tid=d5c0bc18-aa97-11e7-ad22-00000aacb35e&acdnat=1507295656_79960828451e5edbb95a09c8691a0317

Detecting ACS on the EC@/hat
are we looking for?



Detecting ACS on the EC@/hat
are we looking for?

Changes In the ECG markers of
Acute Coronary Syndrome



The ECG markers of Acute
Coronary Syndrome = abnorma
changes to:

AJ Points
ASTSegments
AT Waves



Detecting ACS on the ECG:



Detecting ACS on the ECG:

Before we can determine what IS
a! . bhwa! [ &€
we must
first
define what Is
NORMAL.



Defining NORMAL:

S-T SEGMENT

|



Note: The criteria presented here
for evaluating the markers of ACS I
for patients with narrow QRS
complexesQRS&k120ms)

Criteria for evaluating the markers
of ACS for patients with WIDE QR
complexes (QRS duration 120ms
more) IS covered In th&ession 3.



When QRS duration is NORMAL (<120 ms ):

NORMAL ST T WAVES

- WHEN QRS WIDTH PR FNERE OO R VNS N e KON N}
IS NORMAL (<120 ms) |[EEEEEES ERERIERR TN ;; i'; : '.-?: TE

ASSESS:

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

@= In EVERY LEAD EXCEPT aVR !!




THE J POINT SHOULD BE..

WITHIN
1T mm
ABOVE

OR
BELOW
the

ISOELECTRIC
LINE




THE ISOELECTRIC LINE

sl e

IS MEASURED BETWEEN
T and P WAVE, or
U and P WAVE

® ® PUKS aFtlFad Ay
when there Is no detectable electrical
activity . . .



The Isoelectridine -
AUQa yvz2u I|tgagl e
THE ISOELECTRIC LINE

EKG from 13 y/o girl in ACCELERATED JUNCTIONAL RHYTHM.

note: upsloping T-P interval, and P buried in T waves.

V2 V5
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THE P-Q JUNCTION

. . . Is the POINT
where the P-R
SEGMENT ends
and the QRS
COMPLEX BEGINS.

Used for POINT

OF REFERENCE
for measurement of
the J-POINT and
the S-T SEGMENT -

— as per the A.H.A., A.C.C., and WANG, ASINGER, and
MARRIOTT, N.E.J.M. vol. 349:2128-2135 Nov. 27, 2003




THE S-T SEGMENT

/

SHOULD HAVE
A "SLIGHT POSITIVE"™
INCLINATION



THE S-T SEGMENT

SHOULD BE
"CONCAVE" IN
SHAPE . ..



THE S-T SEGMENT

AS OPPOSED TO

"CONVEX" IN
( SHAPE

SHOULD BE
"CONCAVE" IN
SHAPE . ..



THE T WAVE

AMPLITUDE
N\ GUIDELINES:

- IN THE LIMB LEADS, SHOULD BE
LESS THAN 1.0mv (10 mm)

- IN THE PRECORDIAL LEADS, SHOULD
BE LESS THAN 0.5 mv (5 mm)

* SHOULD NOT BE TALLER THAN R
WAVE IN 2 OR MORE LEADS.



Patients with normal QRS duration
(QRS < 12hs) :

ECG MARKERS of NORMAL PERFUSION

J POINT ISOELECTRIC
ST SEGMENT: "MILD POSITIVE INCLINATION "e=>

T WAVE: SAME POLARITY AS QRS




QUESTION:

If we just defined
NORMAL,
what
IS
ABNORMAIR ?



ANSWER:

EVERYTHING ELSE.
LT A0 AayQi
IS
ABNORMAL !



Simply stated, If the

- J Points
- SESegments
- T Waves

areNOT NORMAL
they areABNORMAL.. .



. . . And whenever the

- J Points
- SFSegments
- T Waves

are ABNORMALL can be
an INDICATION of
ACUTE CORONARY SYNDROL



a® anc . A J R

S-T SEGMENT :233% m;mcmmnm
ELEVATION at MYOCARDITIS
J POINT EARLY REPOLARIZATION
FLAT or CONVEX - ACUTE MI
J-T APEX _/-\_4/'\_
SEGMENT

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

- HYPERTROPHY
DEPRESSED J pt - ACUTE (NON-Q WAVE) MI
DOWNSLOPING ST - ACUTE MI - ( RECIPROCAL CHANGES )
and INVERTED T




- MYOCARDITIS

INVERTED - ELECTROLYTE IMBAL.

T WAVE

SHARP S-T - ACUTE MI (NOT COMMON)
T ANGLE

BI-PHASIC - SUB-TOTAL LAD LESION
T WAVE - VASOSPASM

(WELLEN'S) HYPERTROPHY

DEPRESSED J

POINT with

UPSLOPING ST

DOWNSLOPING

S-T SEGMENT




Some less common, less reliable
possible indicators of ACS:

FLAT S-T |
? SEGMENT
> 120 ms |

LOW VOLTAGE
T WAVE WITH
NORMAL QRS '

U WAVE POLARITY
? OPPOSITE THAT
l OF T WAVE




A CRITICAL INDICATOR
of
worsening iIschemia
and/or
EARLY INFARCTION
IS
DYNAMIC CHANGES
02 U0KS LJ GA¢
J Points, SBegments and T Waves



Dynamic SAT wave changes . . .

18:25

L ]

J Point Isoelectric

1 18:37

4 RS G e e

J Point 1mm Depressed



Potential Issues ?

1. Proar IV
ogressive e

_Inferlor_ | e Ilnl
Ischemia | e e

J Point Isoelectric

2. NSTEMI

3. Reciprocal
ST Changes 11 %% 1
from e
Anterior J Point 1mm Depressed

STEMI




What should you do ??

ASTAT patient evaluation !

| Are there any symptoms now
present?

I Changes In prior sympton?s

AGet a STAT 12 Lead ECG |



What should you do ??

ASTAT patient evaluation !

| Are there any symptoms now
present?

I Changes In prior sympton?s

AGet a STAT 12 Lead ECG |

AANnd compare it to previous 12 Lead
ECG(s) !



Indications for Continuous ST
Segment Monitoring:

A Patients with known or suspected ACS /
Ischemia



Indications for Continuous ST
Segment Monitoring:

APatients with known or suspected ACS /
Ischemia

A Patients who have just undergone
Percutaneous Coronary Intervention (PC



Indications for Continuous ST
Segment Monitoring:

APatients with known or suspected ACS /
Ischemia

A Patients who have just undergone
Percutaneous Coronary Intervention (PC

I IN STENT THROMBUS
I/ hwhb!w, !'"w¢Ow,6 5SL{{9/:



Determining the appropriate ECG
Lead(s) for Continuous S3egment
Monitoring:

AODbtain and interpret the 12 Lead
ECG:



L ocations of Positive Electrodes

STANDARD LEAD PLACEMENT ---

12 LEAD ECG
° 4 th INTERCOSTAL SPACE
N )
\{ V4 is at 5th INTERCOSTAL
SPACE. V5 & V6 are on the
IMTCL_ SAME HORIZONTAL PLANE.
AAL
[MAL - PATIENT SHOULD LAY
AS FLAT AS POSSILVE
- LIMB LEADS SHOULD BE
PLACED AS DISTALLY
0 i} ~ AS POSSIBLE



THE POSITIVE ELECTRODE

VWL

IS THE "EYE" . ..



Which Lead(s)
on the
12 Lead ECG
showsthe most profound
ABNORMAL
- J Points
- SFSegments

- T Waves
alal



Vi-V4 VIEW THE ANTERIOR-SEPTAL WALL

of the LEFT VENTRICLE

/

ANTERIOR
CHEST ViV2 V3 V4

WALL

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

RUPPERT, WAYNE ID: 7445683659 05-0CT- JOHNS-HOPRINS UNIV.

38 Vrs Vent. Rate: 68  NORMAL 9INUS RHYTHM
MALE PRInt:  160ms  NormalE
ORS: 100ms  Very Healthy Athletic EKG !

AVR

jiupe




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

RUPPERT, WAYNE ID: 7445683659 05-0CT-2006
38 Yrs

JOHNS-HOPKINS UNIV.
Vent. Rate: 68 NORMAL SINUS RHYTHM
MALE P-R Int: 160 ms Normal EKG
ORS:

100 ms Very Healthy Athletic EKG !

ey v u i B gt
L
| gl L
\ FED by the RCA ( 75-80 % pop )
’ [\ ’ \ or the CIRCUMFLEX (10-15%)




Vo-Vo VLW Inc LAICKAL WALL

of the LEFT VENTRICLE

05-0CT-2006

NORMAL SINUS RHYTHM

Normal EKG

Very Healthy Athletic EXG !

JOHNS-HOPFINS UNIV.

'RUPPERT, WAYNE  ID: 7445683659
3BYrs Vent. Rate: 68
V6 | |mA P-RINL: 160 ms
QRS: 100 ms
V5 I AVR
ANTERIOR V4 | ~
V3 I AVL
CHEST ViV2
WALL JL«L\_J;-‘»L-\—-LH
m AVF

Vi

V2

V3

ClT




"
I, 1, AVF

AREAS VIEWED
by 12 LEAD ECG

AVR ' BASILAR SEPTAL

AVL,| LATERAL
ANTERIOR

VI, V2 ANTERIOR
SEPTAL

POSTERIOR (recip.)

V3, V& ANTERIOR

V5, V6 | ATERAL

II, 1ll, AVF INFERIOR



AREAS VIEWED TYPICAL CORONARY

by 12 LEAD ECG * ARTERIAL
DISTRIBUTION

AR BASILAR SEPTAL ==fp 1stSEPTAL PERFORATOR

AVL,| LATERAL 1st DIAGONAL or RAMUS or
ANTERIOR P 1t OBTUSE MARGINAL

VI, V2. ANTERIOR ‘== LEFT ANTERIOR DESCENDING

SEPTAL ==l |EFT ANTERIOR DESCENDING

POSTERIOR (recip.) == POSTERIOR LATERAL VESSELS

V3, V& ANTERIOR /== LEFT ANTERIOR DESCENDING

e
II, I, AVF

Vo, V6 LATERAL — CIRCUMFLEX

Il, 1ll, AVF

RIGHT CORONARY ARTERY or
INFERIOR P CRCUNFLEX



Continuous ST monitoring

Aldeal condition: your unit has the
capability for continuous monitoring of
all 12 leads.



Continuous ST monitoring

Aldeal condition: your unit has the
capability for continuous monitoring of
all 12 leads.

Alf your unit does not have continuous 12
lead monitoring capabilities, monitor
the lead that demonstrates the highest
degree of ischemic changes.



Units \WITHcontinuous 12 Lead
monitoring capabilities:

AODbtain baseline ECG



Units \WITHcontinuous 12 Lead
monitoring capabilities:

AODbtain baseline ECG

AContinuously monitor all 12 Leads
for signs of progressing ischemia /
early infarction.



Units WITHOU Icontinuous 12 Lead
monitoring capabilities:

AODbtain baseline ECG



Units WITHOU Icontinuous 12 Lead
monitoring capabilities:

AODbtain baseline ECG

Aldentify ECG lead(s) showing most
profound J Point, S$egment and
T Wave abnormalities.



Units WITHOU Icontinuous 12 Lead
monitoring capabilities:

AODbtain baseline ECG

Aldentify ECG lead(s) showing most
profound J Point, S$egment and
T Wave abnormalities.

ASelect the leads identified in the
above step as the lead(s) for
continuous monitoring.



Automated STSegment Monitoring
Systemst MEASUREMENT:

Vary based on manufacturer. Multiple recent
evidencebased papers recommend.:

A J Point + 60ms( 1.5mm on ECG recorded at
standard 25mm/sec speed).



J point + 60ms detects Segment
shift when J Point remains isoelectri

PERFUSION STATUS:  |rig B: PTCA balloon inflated Circumflex
Fig A: normal Artery x 20 seconds . ..

\I —— T /
. J point| || RN point| - i

----------

| figal| 1| figB

iIsoelectric

J point + 60 ms
line




Automated STSegment Monitoring
Systemst MEASUREMENT:

Vary based on manufacturer. Multiple recent
evidencebased papers recommend.:

A J Point + 60ms( 1.5mm on ECG recorded at
standard 25mm/sec speed).

A More accurate method, compensates for hear
rate variation: J Point + 1/16 R Interval



Automated STSegment Monitoring
Systemst MEASUREMENT:

Vary based on manufacturer. Multiple recent
evidencebased papers recommend:

A J Point + 60ms( 1.5mm on ECG recorded at
standard 25mm/sec speed).

A More accurate method, compensates for hear
rate variation: J Point + 1/16 FR Interval

A{SG 02 TEFNXY M YY O6nc¢
baseline SIsegment measurement.



5 Lead Tele System

A White leadc Right Shoulder

A Black lead: Left Shoulder

A Red lead: Left Lower Chest / Abdomen

A Green lead; Right Lower Chest / Abdomen

A Brown (chest) lead: V3 or V5 position (to be
determined by 12 Lead ECG findings).




LEAD PLACEMENT

S5 WIRE TELEMETRY UNIT







What leads show signs of possible ACS



