
the clinical presentation of acute myocar-
dial infarction (AMi) varies greatly among 
individuals and requires consideration of clinical 

findings, electrocardiographic (ecg) features and the 
presence of myocardial cell death.1 of these, the ecg 
is most important, because it can quickly identify st el-
evation myocardial infarction (steMi, a subset of AMi). 
this is especially important since steMi patients are 
ideal candidates for time-critical interventions, such as 
coronary artery catheterization or fibrinolytic therapy. 

over the past several years, numerous eMs sys-
tems have enhanced their prehospital diagnostic and 
treatment considerations for AMi through the use of 
ecg technology. the field ecg’s ability to aid in the 
quick diagnosis of steMi has also led to the develop-
ment of dedicated systems of care, including transport 
to specialized steMi receiving centers (steMi-rc).2 
once acquired, the 12-lead ecg can be interpreted by 
physician, paramedic or steMi-rc, depending on the 
technology and sophistication of the eMs system.2

recently, the American Heart Association (AHA), in 
conjunction with the American college of cardiology 
(Acc) and the Heart rhythm society (Hrs), published 
a series of scientific statements on the standardiza-
tion and interpretation of the ecg. the last of these 
focused on recommendations for improved detection 
of acute ischemia and AMi.3 these enhancements have 
been incorporated into the Philips DXl ecg algorithm 
and the Heartstart Mrx monitor/defibrillator. 

the following sections highlight the enhanced 
functionality of the Philips DXl algorthim that should 
be valuable to eMs providers. 

 
the steMi Algorithm 
until recently, the ecg standards for st-segment  
elevation required J-point elevation greater than 0.2 
mv (2 mm with standard calibration) in leads v1–v3 and 
greater than 0.1 mv (1 mm) in all other leads. these 
criteria were established to reduce the false detection 
of st elevation associated with early repolarization in 

young males. As a result, the sensitivity of computer-
ized ecg interpretation has been found to be lower for 
anterior steMi than for inferior steMi.4 

the new AHA/Acc/Hrs statements recommend 
that the threshold value for J-point elevation now be 
adjusted for age and gender to improve detection of 
anterior AMi.3 specifically, the new criteria recommend 
a J-point threshold in v2 and v3 of 0.2 mv in men 40 
years of age and older, 0.25 mv for men younger than 
40 and 0.15 mv for women of all ages. in all other 
leads, the J-point elevation threshold is 0.1 mv for all 
ages regardless of gender. the DXl algorithm incorpo-
rates these new criteria to improve steMi detection in 
women and reduce false alarms with young men. 

because right-ventricular AMis often go unrecog-
nized in the presence of an inferior or posterior AMi, 
the DXl algorithm has also been programmed per the 
new recommendations to suggest consideration of 
right-sided chest leads (v3r, v4r) in the appropriate 
setting (see figure 1, p. 5). 

the potential value of a right-sided chest lead 
recommendation is illustrated by a recent case within 
our eMs system. crews responded to a 73-year-old 
male complaining of nausea and chest pain. He was 
pale and diaphoretic with an absent radial pulse and a 
heart rate of 58. His 12-lead ecg showed st elevation 
in lead ii and avf, along with st depression in leads i, 
avl and v1–v3. the crew established an iv, placed the 
patient in the trendelenburg position, gave him aspirin 
and a dopamine infusion and rapidly transported him 
to a steMi-rc. Had the computerized interpretation 
recommended a right-sided ecg, the diagnosis of 
right-ventricular AMi may have prompted the crews to 
consider a fluid bolus before turning to dopamine. 

steMi-culprit Artery identification 
Another AHA/Acc/Hrs recommendation is that al-
gorithms identify the occluded artery and the site of  
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steMi patients are ideal candidates for time-critical interventions, 
and they are now often identified in the field.
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occlusion within that artery, if possible.3 the DXl algo-
rithm meets this objective by offering steMi-culprit  
Artery identification. culprit arteries identified by the 
algorithm include the left anterior descending (lAD) 
artery, the right coronary artery (rcA), the left circum-
flex (lcx) and the left main or multi-vessel disease 
(lM/MvD). 

identification of the culprit artery helps direct ther-
apy in the presence of multi-vessel disease and can 
also help in the interpretation of clinical features. for 
example, occlusion of the rcA can be associated with 
heart blocks, because both the sA and Av nodes are 
often supplied by this artery. 

similarly, a large anterior infarction associated with 
an occluded lAD and hypotension indicates cardio-
genic shock. such patients don’t benefit from throm-
bolytic therapy and must be transported rapidly to a 
steMi-rc. fluid therapy in these instances should also 
be limited in favor of earlier inotropic support to avoid 
pulmonary edema. 

critical value statements
the Philips DXl ecg algorithm has incorporated four 
critical value statements designed to alert providers to 
ecg features that require immediate attention: Acute 
Mi, Acute ischemia, extreme tachycardia and com-
plete Heart block.  

the Acute Mi statements were introduced to al-
low for more rapid detection of steMi as well as to 
reduce false-positive steMi alerts. the AMi statement 
was triggered primarily by the presence of st segment 
elevation combined with reciprocal st depression (see 
figure 1). 

Acute global myocardial isch-
emia is defined as a non-st eleva-
tion myocardial infarction (nsteMi), 
which presents with st depres-
sion in multiple leads along with 
st elevation in avr. it’s frequently  
associated with severe left main 
(lM) coronary artery occlusion or 
high grade multi-vessel disease 
(MvD).5 

early identification of 
lM/MvD is important be-
cause patients have a high 
risk of complications, such as 
cardiac arrest and pump failure. 
these patients are also more likely 
to require coronary artery bypass 
grafting (cAbg).5 the Acute isch-
emia statement, combined with 
the lM/MvD steMi-culprit Artery 
identification, now allows for  early 
detection of this condition. 

other enhancements
the DXl ecg algorithm also includes several other en-
hancements, such as more sensitive and specific detec-
tion of atrial fibrillation and more sensitive detection of 
pacemakers (atrial, ventricular and dual). 

summary
the 12-lead ecg remains the most important initial test 
for the diagnosis of AMi. enhancements in the Philips 
DXl ecg algorithm have improved its ability to detect 
steMi rapidly; however, the ecg cannot be interpreted 
in isolation. Many other conditions can still mimic steMi 
due to deviation of st segments, including acute peri-
carditis, early repolarization, hyperkalemia, left ventricu-
lar hypertrophy and bundle branch blocks.6 the ecg 
should always be interpreted in conjunction with clinical 
findings and, where available, prior tracings.  

Mohamud Daya, MD, Ms, is an associate professor in the 
Department of emergency Medicine at the oregon Health 
& science university. He is also the medical director for  
tualatin valley fire & rescue and forest grove fire & rescue 
as well as the Washington county consolidated communica-
tions Agency in oregon. He can be contacted at dayam@
ohsu.edu. 

Disclosure: the author has served as a consultant for the 
cardiac care division of Philips Healthcare. 

references
1.  senter s, francis gs: “A new, precise definition of acute myocardial in-

farction.” cleveland clinic Journal of Medicine. 76(3):159–166, 2009.
2.  ting HH, Krumholz HM, bradley eH, et al: “implementation and inte-

gration of prehospital ecgs into systems of care for acute coronary
   syndromes.” circulation. 118(10):1066– 
    1079, 2008.
3.  Wagner gs, Macfarlane P, Wellens H, et 

al: “AHA/Accf/Hrs recommendations 
for the standardization and interpreta-
tion of the electrocardiogram: Part vi: 
Acute ischemia/infarction.” circulation. 
119(10):e262–270, 2009.

4.  Kudenchuk PK, Ho Mt, Weaver WD et 
al. “Accuracy of computer-interpreted 
electrocardiography in selecting pa-
tients for thrombolytic therapy.” Journal 
of the American college of cardiology. 
17:1486–1491, 1991.

5.  Kosuge M, Kimura K, ishikawa t, et al: 
“Predictors of left main or three-vessel 
disease in patients who have acute coro-
nary syndromes with non-st-segment 
elevation.” American Journal of cardiol-
ogy. 95(11):1366–1369, 2005.

6.  Wang K, Asinger rW, Marriott HJ: 
“st-segment elevation in conditions 
other than acute myocardial infarction.” 
new england Journal of Medicine. 
349(22):2128–2135, 2003.

Figure 1: The DXL ECG algorithm has 
been programmed per the new recom-
mendations to show right-sided chest 
leads (V3R, V4R), culprit artery identi-
fication and the Acute MI statement.  
These enhancements expedite detec-
tion of acute ischemia, AMI and STEMI. 
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