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Observation Medicine ECG Course 

BASIS: 

ÅCurrent ACC/AHA Guidelines and 
Recommendations 

ÅMultiple additional recent Evidence-Based 
Publications 

ÅECGs from case files of the author, Wayne 
Ruppert 

ÅGraphic art / images from published 
textbooks authored by Wayne Ruppert 



Observation Medicine ECG Workshop 
Version 1 - Today 

ÅAcute Coronary Syndrome  

 



Observation Medicine ECG Workshop 
Version 2 - Future 

ÅAcute Coronary Syndrome 

ÅAtrial Fibrillation 

ÅHeart Failure  

ÅQT syndrome abnormalities 

 

 



ÅWayne Ruppert, Cardiovascular Coordinator  
Bayfront Health Dade City,  Dade City, Florida  
Community Health Systems 
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ÁCardiovascular Coordinator 2012-present  (coordinated 
4 successful accreditations) 
ÁInterventional Cardiovascular / Electrophysiology 

Technologist, 1995-Present. 
Á!ǳǘƘƻǊ ƻŦΥ  ά12 Lead ECG Interpretation in Acute 

Coronary Syndrome with Case Studies from the 
Cardiac Cath LabΣέ нлмлΣ  TriGen publishing / Ingram 
Books 
Á!ǳǘƘƻǊ ƻŦΥ άSTEMI AssistantΣέ нлмпΣ  TriGen publishing / 

Ingram Books  
ÁFlorida Nursing CE Provider # 50-12998 
Á12 Lead ECG Instructor, 1994-present (multiple 

hospitals, USF College of Medicine 1994) 
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https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/Interpretation-Coronary-Syndrome-Studies-Catheterization/dp/0982917201
https://www.amazon.com/s/ref=nb_sb_noss?url=search-alias%3Dstripbooks&field-keywords=STEMI+Assistant
http://www.ecgtraining.org/


To download this course, go to www.ECGtraining.org, select 
ά5ƻǿƴƭƻŀŘǎ t5Cέ ǘƘŜƴ ǎŜƭŜŎǘ ŘƻǿƴƭƻŀŘόǎύ ŘŜǎƛǊŜŘΥ 

 

http://www.ecgtraining.org/
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Suggested Prerequisite Knowledge: 

Basic ECG Rhythm Interpretation Skills.   
 

This course does not teach how to interpret 
basic ECG rhythms.   Although 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 as 
άǘƘŜ ƴŜȄǘ ƭŜǾŜƭέ ƻŦ ŜŘǳŎŀǘƛƻƴ ŦƻǊ ƘŜŀƭǘƘ ŎŀǊŜ 
providers who are already proficient in basic 
single-lead ECG rhythm strip interpretation.  



Objectives (Part 1):  

ÅReview The Joint Commission (TJC) National 
tŀǘƛŜƴǘ {ŀŦŜǘȅ Dƻŀƭ ІсΥ  ά/ƭƛƴƛŎŀƭ !ƭŀǊƳǎέ 

ÅReview ACC/AHA ECG Monitoring Guidelines 
for Hospitals 

ÅLearn correlation of ECG leads with specific 
coronary anatomy 

ÅLearn the ECG Markers of ACS 

Å[ŜŀǊƴ ǿƘƛŎƘ ƭŜŀŘǎ ǘƻ ǎŜƭŜŎǘ ŦƻǊ ά/ƻƴǘƛƴǳƻǳǎ 
ST-Segment Monitoring 



Reference Sources: 

ÅACC / AHA / HRS Guidelines for the 
Standardization and Interpretation of the ECG, 
Parts I, II, III, IV, V, VI   (2007 ς 2010) 

ÅACC / AHA Practice Guidelines for  
Electrocardiographic  Monitoring in Hospitals 
(2004) 

ÅTJC  National Patient Safety Goals 2013-2017 

ÅAmerican Journal of Critical Care  

 

See last section of this handout for downloads of all 
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) 

Åнлмо ¢W/ {ŜƴǘƛƴŜƭ 9ǾŜƴǘ ƛŘŜƴǘƛŦƛŜŘ ά!ƭŀǊƳ 
CŀǘƛƎǳŜέ ŀǎ ŀ ŎŀǳǎŜ ƻŦ ƳƻǊǘŀƭƛǘȅ ŀƴŘ ŜǎǘŀōƭƛǎƘŜŘ 
ƴŜŜŘ ŦƻǊ /ƭƛƴƛŎŀƭ !ƭŀǊƳǎ aŀƴŀƎŜƳŜƴǘΦέ  

Åнлмп ŀŘŘŜŘ ά/ƭƛƴƛŎŀƭ !ƭŀǊƳǎ aŀƴŀƎŜƳŜƴǘέ ǘƻ ƛǘǎ 
list of NPSGs 

Å2017 NPSG requires hospitals to have developed 
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


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

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



ST Segment monitor alarm setting: 

ÅExample for patients with suspected 
ACS: 

ïSet baseline ST segment measurement to 
ǇŀǘƛŜƴǘΩǎ ŀŘƳƛǎǎƛƻƴ 9/D όJ point + 60ms) 

ïSet to alarm if there is a deviation 
(elevation or depression) of 0.10mv (1mm) 
from baseline ECG (J point + 60ms)  

 



Critical Baseline Settings: 

ÅHeart Rate (upper / lower) 

ïKeeps you informed of patient condition changes 

ïAids you in medication rate management (IV 
infusions, e.g.: Cardizem) 

ÅST-Segment (ACS) 

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

 



If the ST-Segment alarm activates, 
what should you do ?? 



If the ST-Segment alarm activates, 
what should you do ?? 

ÅGo assess the patient!  

ïAre there any symptoms now present?   

ïChanges in prior symptoms? 
 

ÅGet a STAT 12 Lead ECG !     . . . And 
 



If the ST-Segment alarm activates, 
what should you do ?? 

ÅGo assess the patient!  

ïAre there any symptoms now present?   

ïChanges in prior symptoms? 
 

ÅGet a STAT 12 Lead ECG !     . . . And 

ÅCompare it to the last ECG(s)!  
 



Clinical Alarm Management Resources 

ÅAmerican Journal of Critical Care ς Monitoring 
Clinical Alarms. 

 

ÅTo download a sample CLINICAL ALARMS 
MONITORING POLICY and a CLINCIAL ALARMS 
PARAMETERS example, CLICK HERE.  This will 
ǘŀƪŜ ȅƻǳ ǘƻ Ƴȅ άt5C 5ƻǿƴƭƻŀŘǎέ ǇŀƎŜ ƻƴ Ƴȅ 
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 ST-Segment  
Monitoring 

ά¢ƘŜ ǇǊŀŎǘƛŎŜ ƻŦ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƳƻƴƛǘƻǊƛƴƎ 
of the ST-Segment of ECG Lead(s) 
viewing the region of the myocardium 
where potential or actual ischemia 
ŜȄƛǎǘǎΦέ    



Objectives of Continuous ST-Segment 
Monitoring: 

ÅDetection of SILENT ISCHEMIA.    

 



Objectives of Continuous ST-Segment 
Monitoring: 

ÅDetection of SILENT ISCHEMIA.    

ÅDetection of developing / worsening 
ischemia, early detection of infarction / 
STEMI  

 



Hold on there!    
Does this mean ǿŜΩǊŜ no 
longer just monitoring 
every patient in limb 

lead II  ??? 



²ƘŀǘΩǎ ǿǊƻƴƎ ǿƛǘƘ ¢w!5L¢Lhb![ 
ECG Monitoring using Lead II ? ? 



Lead II:  sees good P waves 
 

vs.  
  

 
 
 
 



Lead II:  sees good P waves 
 

vs.  
  

The ECG Lead viewing region of 
suspected myocardial ischemia:  
detection of worsening ischemia 

and early infarction. 



²ƘŀǘΩǎ ǘƘŜ ǊŀǘƛƻƴŀƭŜ ōŜƘƛƴŘ 
monitoring the ECG lead viewing 
the region of known/suspected 

ischemia? 



LŦ ȅƻǳǊ ŦǊƛŜƴŘ ǎŀȅǎΣ άǇƛŎƪ ƳŜ ǳǇ ƛƴ ŦǊƻƴǘ ƻŦ Ƴȅ ƘƻǳǎŜ ƛƴ мр 
ƳƛƴǳǘŜǎΦέ    

¢ƘŜ άŎƻƳƳƻƴ ǎŜƴǎŜέ ǊŀǘƛƻƴŀƭŜΥ   



Φ Φ Φ ¸ƻǳ ǿƻǳƭŘƴΩǘ 
drive around to the 
back of the house 
and watch for your 
friend at the back 
door.   



If you were only monitoring Lead II on 
this patient with suspected Anterior 

Wall ischemia . . . . .  

.  



YOU WOULD MISS THIS:  

.  
AND you may have noted the subtle ECG changes LONG BEFORE 
ǘƘŜ ǇŀǘƛŜƴǘΩǎ aL ŜǾƻƭǾŜŘ ƛƴǘƻ ǘƘƛǎ ƳŀǎǎƛǾŜ !b¢9wLhw [!¢9w![ 
STEMI.      



ST Segments often elevate within 
seconds of acute obstruction 

This patient ς in Cath Lab, ST segments immediately 
elevated in response to inflation of PTCA balloon in RCA 



Continuous ST-Segment Monitoring; 
Scientific Support:  

Å1999 ς JACC paper establishes Continuous 12 
Lead ECG ST Segment Monitoring is beneficial 
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


ÅBetween 60-70% of episodes of transient 
myocardial ischemia are unreported by 
patients.  (Drew et. Al,  Am J Crit Care)  

ÅPrevalence of transient myocardial ischemia in: 

ïTelemetry Units:     15% 

ïCoronary Care Units: 19% 

Continuous ST-Segment Monitoring; 
Scientific Support:  

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


Å!W//Υ bŀǘƛƻƴŀƭ {ǳǊǾŜȅ ƻŦ /ŀǊŘƛƻƭƻƎƛǎǘǎΩ 
Standard of Practice for Continuous ST-
Segment Monitoring 

 

ÅCritical Care Nurse J 2009: vol 29:  Continuous 
ST-Segment Monitoring: Protocol for Practice 

 

Continuous ST-Segment Monitoring; 
Scientific Support:  

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


²ƘŀǘΩǎ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ 
ST-Segment  
Monitoring ? 



²ƘŀǘΩǎ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ 
ST-Segment  
Monitoring ? 

ÅIT ALLOWS YOU TO CONTINUOUSLY 
EVALUATE THE REGION OF THE HEART WITH 
SUSPECTED or KNOWN ISCHEMIA.    



²ƘŀǘΩǎ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ 
ST-Segment  
Monitoring ? 

ÅIT ALLOWS YOU TO CONTINUOUSLY 
EVALUATE THE REGION OF THE HEART WITH 
{¦{t9/¢95 ƻǊ Ybh²b L{/I9aL!Φέ    

ÅIF THE ISCHEMIA WORSENS ς or  STEMI 
DEVELOPS ς you may detect it on the ECG 
BEFORE the patient complains of any 
symptoms   



άSilent Ischemiaέ 

ÅFirst described in the 1970s 

. 

 

 



άSilent Ischemiaέ 

ÅFirst described in the 1970s 

ÅPatients may be asymptomatic during 
episodes of ischemia.   

. 

 

 



άSilent Ischemiaέ 

ÅFirst described in the 1970s 

ÅPatients may be asymptomatic during 
episodes of ischemia.   

ÅECG changes may be visible before the 
patient experiences symptoms 

. 

 

 



άSilent Ischemiaέ 

ÅFirst described in the 1970s 
ÅPatients may be asymptomatic during 

episodes of ischemia.   
ÅECG changes may be visible before the 

patient experiences symptoms 
ÅPatients who are diabetic, female, over 

age 65, past history of CVA or heart 
failure 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 ECG ς what 
are we looking for? 

 
 
 



Detecting ACS on the ECG ς what 
are we looking for? 

 
Changes in the ECG markers of 

Acute Coronary Syndrome 



Å J Points 

Å ST-Segments 

Å T Waves 

The ECG markers of Acute 
Coronary Syndrome = abnormal 

changes to: 



Detecting ACS on the ECG: 



Before we can determine what is 
ά!.bhwa![Σέ  

we must 
first  

define what is 
NORMAL. 

Detecting ACS on the ECG: 



Defining NORMAL:  

 



Note:   The criteria presented here 
for evaluating the markers of ACS is 

for patients with narrow QRS 
complexes (QRSd <120ms) 

 

Criteria  for evaluating the markers 
of ACS for patients with WIDE QRS 
complexes (QRS duration 120ms or 
more)  is covered in the Session 3. 



When  QRS  duration  is  NORMAL  ( < 120 ms ): 





Φ Φ ΦǘƘŜ άŦƭŀǘ ƭƛƴŜέ ōŜǘǿŜŜƴ 9/D ŎƻƳǇƭŜȄŜǎΣ 
when there is no detectable electrical 

activity . . . 



The Isoelectric Line -  
ƛǘΩǎ ƴƻǘ ŀƭǿŀȅǎ ƛǎƻŜƭŜŎǘǊƛŎ Η 

 



 



 







 



Patients with normal QRS duration 
( QRS < 120 ms ) : 

 



QUESTION: 
 

If we just defined 
NORMAL, 

what  
is 

ABNORMAL ? ?   



ANSWER: 
 

EVERYTHING ELSE.   
LŦ ƛǘ ƛǎƴΩǘ bhwa![ 

is  
ABNORMAL !! 

 



Simply stated, if the 
  

- J Points 
         - ST-Segments 

- T Waves 
 

are NOT NORMAL,  
they are ABNORMAL. . . .   



. . . And whenever the  
 

- J Points 
         - ST-Segments 

- T Waves 
 

are ABNORMAL, it can be  
an INDICATION of  

ACUTE CORONARY SYNDROME !   



 



 



Some less common, less reliable 
possible indicators of ACS:   

 



A  CRITICAL INDICATOR 
of  

worsening ischemia  
and/or  

EARLY INFARCTION 
is  

DYNAMIC  CHANGES  
ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ  

J Points, ST-Segments and T Waves. 



Dynamic ST-T wave changes . . . 



Potential Issues ? 

1. Progressive 
Inferior 
ischemia 
 

2. NSTEMI 
 

3. Reciprocal 
ST Changes 
from 
Anterior 
STEMI 



What should you do ?? 

ÅSTAT patient evaluation !  

ïAre there any symptoms now 
present?   

ïChanges in prior symptoms? 
 

ÅGet a STAT 12 Lead ECG !   
 



What should you do ?? 

ÅSTAT patient evaluation !  

ïAre there any symptoms now 
present?   

ïChanges in prior symptoms? 
 

ÅGet a STAT 12 Lead ECG !   

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



Indications for Continuous ST-
Segment Monitoring: 

ÅPatients with known or suspected ACS / 
ischemia 



Indications for Continuous ST-
Segment Monitoring: 

ÅPatients with known or suspected ACS / 
ischemia 

ÅPatients who have just undergone 
Percutaneous Coronary Intervention (PCI) 



Indications for Continuous ST-
Segment Monitoring: 

ÅPatients with known or suspected ACS / 
ischemia 

ÅPatients who have just undergone 
Percutaneous Coronary Intervention (PCI) 
ïIN STENT THROMBUS 

ï/hwhb!w¸ !w¢9w¸ 5L{{9/¢Lhb όά9ŘƎŜ 5ƛǎǎŜŎǘƛƻƴέύ 

 



Determining the appropriate ECG 
Lead(s) for Continuous ST-Segment 

Monitoring: 

ÅObtain and interpret the 12 Lead 
ECG: 



Locations of Positive Electrodes 

 



²ƘŜǊŜǾŜǊ ƛǘΩǎ ǇƻǎƛǘƛƻƴŜŘ ƻƴ ǘƘŜ ōƻŘȅΣ ǘƘŀǘΩǎ ǘƘŜ 
ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ ƘŜŀǊǘ ƛǘΩǎ ǎŜŜƛƴƎ Φ Φ Φ Φ  



Which Lead(s) 
on the  

12 Lead ECG 
shows the most profound  

ABNORMAL 
- J Points 

         - ST-Segments 
- T Waves 

???  



 



 



 







Continuous  ST  monitoring  

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



Continuous  ST  monitoring  

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

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



Units WITH continuous 12 Lead 
monitoring capabilities: 

ÅObtain baseline ECG 



Units WITH continuous 12 Lead 
monitoring capabilities: 

ÅObtain baseline ECG 

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



Units WITHOUT continuous 12 Lead 
monitoring capabilities: 

ÅObtain baseline ECG 



Units WITHOUT continuous 12 Lead 
monitoring capabilities: 

ÅObtain baseline ECG  

ÅIdentify ECG lead(s) showing most  
profound   J Point,  ST-Segment and 
T Wave abnormalities. 



Units WITHOUT continuous 12 Lead 
monitoring capabilities: 

ÅObtain baseline ECG 

ÅIdentify ECG lead(s) showing most  
profound   J Point,  ST-Segment and 
T Wave abnormalities. 

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



Automated ST-Segment Monitoring 
Systems ς MEASUREMENT:  

Vary based on manufacturer.  Multiple recent 
evidence-based papers recommend: 
 

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



J point + 60ms detects ST-segment 
shift when J Point remains isoelectric  

 



Automated ST-Segment Monitoring 
Systems ς MEASUREMENT:  

Vary based on manufacturer.  Multiple recent 
evidence-based papers recommend: 
 

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

ÅMore accurate method, compensates for heart 
rate variation:  J Point + 1/16 R-R Interval   



Automated ST-Segment Monitoring 
Systems ς MEASUREMENT:  

Vary based on manufacturer.  Multiple recent 
evidence-based papers recommend: 
 

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

ÅMore accurate method, compensates for heart 
rate variation:  J Point + 1/16 R-R Interval   

Å{Ŝǘ ǘƻ ŀƭŀǊƳ м ƳƳ όлΦмƳǾύ ŀōƻǾŜ ǇŀǘƛŜƴǘΩǎ 
baseline ST-segment measurement.  



5 Lead Tele System 

ÅWhite lead ς Right Shoulder 

ÅBlack lead ς Left Shoulder 

ÅRed lead ς Left Lower Chest / Abdomen 

ÅGreen lead ς Right Lower Chest / Abdomen 

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





[ŜǘΩǎ tǊŀŎǘƛŎŜ Φ Φ Φ Φ 

 



What leads show signs of possible ACS? 


