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How much do we know about ST elevation?: case report of a patient with

acute coronary syndrome in the observation ward

 ST 
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The identification of acute coronary syndrome continues to challenge even experienced clinicians. Emergency
physicians have the responsibility to identify, treat and admit those patients with true acute coronary
syndrome to the appropriate units. This article described a case of acute coronary syndrome that developed
in the observation ward, with discussion on some recent reviews of standard electrocardiogram analysis. It
is very important to point out that controversy over the measurement of ST elevation exists which may
adversely affect patient management. (Hong Kong j.emerg.med. 2004;11:230-235)
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vomiting. He lived alone. He was a chronic smoker
and drinker. He had a recent history of endoscopically
proven acute gastritis and repeated admissions to the
surgical ward for recurrent epigastric pain. He had no
history of ischaemic heart disease. Further history
taking was difficult because of communication
difficulties.

Physical examination showed that the patient was alert
and had no diaphoresis. The blood pressure and pulse
rate were 152/95 mmHg and 73 beats per minute
respectively. The oxygen saturation on room air was
98%. Abdominal examination showed only very mild
epigastric tenderness, without guarding or rebound
tenderness. Per rectal examination revealed yellow soft
stool. Cardiovascular examination was normal, and
no gallop rhythm or pulmonary crackles were found.

Case

A 59-year-old gentleman attended the emergency
department at 22:23 hour in March 2004 for epigastric
discomfort for about one hour. He was deaf and dumb
and some information was obtained by using gestures.
The epigastric discomfort radiated to the back, but
the nature could not be described. He had no
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The electrocardiogram (ECG) performed at 22:40
hour was regarded as normal (Figure 1). Chest X-ray
(erect) and abdominal X-ray (supine) revealed no
abnormality. Blood tests for troponin I, glucose and
amylase were normal (taken at 23:05 hour). He was
given Gastrocaine (antacid) for symptoms of dyspepsia
and admitted to the observation ward for further care.
Further examinations and ECG were planned.

He developed severe central chest pain at about
07:15 hour the next morning. An ECG was done
showing alarming ST elevation in leads V1-4 (Figure 2).
The clinical diagnosis of acute myocardial infarction
was made. Because of communication difficulties,
consent for thrombolysis could not be obtained. He
was treated with oxygen, glyceryl trinitrate, aspirin
and admitted to the coronary care unit.

Figure 2. The ECG performed in the observation ward at 07:15 hour.

Figure 1. The initial ECG performed in the emergency department at 22:40 hour.
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The initial ECG (Figure 1) was reviewed, and evidence
of ST elevation in leads V2-3 was suspected in
retrospect.

However, the pain subsided after admission. An ECG
(Figure 3) was repeated at 09:14 hour. The findings
were similar to the initial ECG. Serial blood tests for
troponin I were all normal.

A diagnosis of Prinzmetal's angina was made. He was
treated medically with a calcium channel blocker, a
l o n g - a c t i n g  n i t r a t e  a n d  l ow  d o s e  a s p i r i n .
Unfortunately, he developed another typical attack of
Prinzmetal's angina in ward at about 02:30 hour
several days later. Again, it subsided with immediate
glyceryl trinitrate therapy. The dose of calcium
channel blocker was stepped up for the recurrent
attacks. Early coronary angiography was performed
which showed 70% stenosis in the proximal left
anterior descending artery. He did not have further
attack thereafter and was discharged 10 days after
admission.

Discussion

What is Prinzmetal's angina?
Prinzmetal's angina, described in 1959 by Myron
Prinzmetal (an American cardiologist), is characterised
by angina at rest associated with transient ST elevation
on ECG. Symptoms often occur in the early morning
(midnight to 08:00 hour). It is usually brief and very
responsive to sublingual nitrates during attacks, with
rapid relief of symptoms and ECG normalisation. It is
caused by transient coronary artery spasm, usually focal,
with normal coronary anatomy or at the site of an
atherosclerotic plaque. Smoking is the most important
risk factor. The exact incidence and prevalence are
unknown. It occurs more often in younger patients than
does exertional angina. The average age is 48 years. It
affects more women than men.1

Diagnosis can be made by ECG during pain and after
relief of pain. The ECG during attacks shows ST
elevation indistinguishable from that of acute
myocardial infarction, but generally pathological Q

Figure 3. The ECG performed in the coronary care unit at 09:14 hour (after taking one tablet of

sublingual glyceryl trinitrate).
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waves or reciprocal changes should not be present.
Correlation with the rapid clinical and electro-
cardiographic response to sublingual nitrate is also very
helpful. Ambulatory ECG monitoring may be
considered if the diagnosis is uncertain.

The treatment goal is to prevent coronary spasm. It is
very important to stop smoking. Calcium channel
blocker therapy is the mainstay of treatment. More
than 50% of patients become asymptomatic with this
therapy. Long-acting nitrates are also effective, but
patients may develop tolerance. Sublingual nitrate
therapy is indicated for acute attacks. Thrombolysis
therapy is not indicated. Recognition of this condition
will save patients from the potentially life-threatening
complicat ions of  thrombolys is .  Percutaneous
transluminal coronary angioplasty with stenting has
also been used successfully in patients refractory to
medical therapy.1

The acute active phase usually lasts three to six
months, then symptoms often remit. Sudden death
and acute myocardial infarction occur most often
during this phase. Once the patient has passed this
phase, the chance of long-term survival is excellent
(89-97%).1

Was the initial ECG abnormal? (Figure 1)
The ECG findings are sinus rhythm, ST elevation V1-3,
heights of ST segments 2-4 mm (measured at 0.04
second past the J point), (the heights become 1.5-
3 mm if measured at the J point), ST-segments concave
upwards with no pathological Q waves nor reciprocal
changes. This is a normal ECG called the male pattern.

A study was conducted among 6,014 healthy men in
the US Air Force who were 16-58 years old. The result
showed that 91% had ST elevation of 1-3 mm in one
or more precordial leads and the elevation was most
common and marked in lead V2.2

In another recent study of normal ECGs from 529
men, the prevalence of ST elevation of at least 1 mm
in one or more of leads V1-4 was 93% in those 17-24
years old (measurement at the J point). The prevalence

decreased gradually with increasing age, reaching 30%
in those 76 years of age or older.3,4

As the majority of men have ST elevation of 1 mm or
more (1-3 mm) in precordial leads, it is a normal
finding, not a normal variant, and is designated as
the male pattern.3 In this pattern, the ST-segment is
concave upwards. The deeper the S wave, the greater
the ST-segment elevation – a relation that is often
found in patients with left ventricular hypertrophy.
Since the QRS vector loop is swung posteriorly in
these patients, often resulting in a QS pattern in leads
V1-3, ST elevation in these leads can be deceptive.4

How do you measure the height of ST elevation?
Many doctors usually measure above the PT baseline
at a point 0.04 second (1 mm) past the J point (the
angle between the end of the QRS complex and the
start of the ST-segment), following the American
Heart Association. At the same time, many others
measure at the J point.5

In fact, the inconsistent practices are well observed by
Carley et al. They noted that the precise point at which
ST elevation should be measured in acute myocardial
infarction is unclear. They found that many textbooks
on general medicine6-10 or electrocardiology11-13 do not
specify the point at which ST elevation should be
measured. Among the major cl inical trials  of
thrombolysis, most fail to specify where ST elevation
should be measured.14-22 Of the few trials that have
specified a point, inconsistency is noted. Koren et al23

specified an ST segment of >0.2 mV persisting for more
than 0.08 second beyond the J point, while Verstraete et
al24 used a point 0.06 second past the J point.5

In clinical practice, doctors may get additional
evidence from the ECG to diagnose acute myocardial
infarction (e.g. reciprocal changes in other leads or
pathological Q waves). Moreover, the morphology of
the ST segment itself changes with time in acute
myocardial infarction. It is also very useful to compare
it with old ECGs. Experienced doctors may therefore
rely more on pattern recognition rather than on an
absolute measurement of the ST segment.5
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The future
Thus, ST elevation in the precordial leads can be
regarded as normal for male pattern or benign early-
repo la r i s a t ion  pat te rn .  These  ST e l eva t ions
un fo r tuna t e l y  mee t  the  ECG c r i t e r i on  fo r
thrombolytic therapy according to the guidelines of
the American College of Cardiology and American
Heart Association: ST elevation greater than 0.1 mV
in 2 or more contiguous leads. Since this criterion can
be misleading, the Clinical Policies Subcommittee of
the American College of Emergency Physicians refined
the guidelines by adding the qualifier ST elevations
that are not characteristic of early repolarisation or
pericarditis, nor of a repolarisation abnormality from
left ventricular hypertrophy or bundle branch block.
Nonetheless, these guidelines still fail to address the
normal ST elevation in the right precordial leads that
is present in many healthy persons.4

In our locality, the ECG criterion for thrombolysis
(in the precordial leads) is usually ST elevation 2 mm
or more (i.e. 0.2 mV or more) in two or more
contiguous leads.16,25-27 It is already better in this aspect
but is still not good enough to elucidate the confusion.

Besides, there is no consensus about the point at which
ST elevation should be measured in acute myocardial
infarction. In fact, there is wide variation in the point
at which doctors measure ST elevation. As a result,
there is a significant variation in the observed
magnitude of ST elevation. Such variation may result
in an inappropriate prescription, or a failure to
prescribe thrombolytic.5 Worse still, the J point may
not be easily defined in quite a number of ECGs.

Carley et  a l  s tated that ,  "If  the aim of ear ly
thrombolysis in acute myocardial infarction is to be
achieved, it is important that clear instructions are
given to junior staff with regard to ST measurement".5

Logically, it is probable that intravenous thrombolytics
have been prescribed to patients having a male pattern
in ECGs present ing with non-Q-wave acute
myocardial infarction/unstable angina (clinically very
similar to ST-segment elevation acute myocardial

infarction but for whom intravenous thrombolysis is
not helpful or even potentially harmful).

More effort in further studies and drawing up of new
guidelines is necessary and expected.

Conclusion

Practically, clinical correlation is always important.
Persistent chest pain compatible with acute myocardial
in f a rc t ion  shou ld  a lways  be  p re s ent  be fo re
thrombolysis is considered in emergency rooms. For
Prinzmetal's angina, the pain and the ECG changes
are usually very transient. It typically occurs in the
early morning (midnight to 08:00 hour). Night shift
duty emergency physicians should be alert to this
possibility.
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