
A 32-year-old woman, who had a normal pregnancy and delivery 3 months previously, was seen in the
out-patient department complaining of breathlessness and dizziness on exertion. She had had no chest pain. Does her
ECG help with her diagnosis and treatment?
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The ECG shows:

• Sinus rhythm
• Right axis deviation
• Normal QRS complexes except for an RSR

pattern in lead V2 and deep S waves in lead V6

• Inverted T waves in leads V1-V4

Clinical interpretation
The right axis deviation, the deep S waves in lead
V6 ('clockwise rotation') and the inverted T waves
in the chest leads are all characteristic of marked
right ventricular hypertrophy: the only missing
feature is the absence of dominant R waves in lead
V1. Note how the T wave inversion is at a
maximum in lead V1 and becomes progressively
less marked from lead V2 to V4.

What to do
In the context of a delivery 3 months previously,
this ECG pattern of right ventricular hypertrophy
almost certainly indicates multiple small pulmonary
emboli causing pulmonary hypertension. A lung scan

would confirm this diagnosis and anticoagulants are
needed urgently.

Summary
Right ventricular hypertrophy.

IE I See pp. 91 and 117

See p. 289



This ECG was recorded from a fit 60-year-old man at a routine medical examination. What does it show
and what would you recommend?
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The ECG shows:

• Sinus rhythm
• Normal PR interval
• Left axis deviation
• Right bundle branch block

Clinical interpretation
The combination of left axis deviation (also called
left anterior hemiblock, because it is due to block
of the anterior fascicle of the left bundle branch)
and right bundle branch block is called bifascicular
block. Atrioventricular conduction depends on the
posterior fascicle of the left bundle branch.

What to do
Progression to complete block can occur but is
relatively rare. In the absence of symptoms,
standard UK practice would be not to insert a
permanent pacemaker.

Summary
Left axis deviation and right bundle branch
block - bifascicular block.

See p. 48

See pp. 140 and 146



This ECG was recorded as part of a routine examination of a healthy 25-year-old professional athlete.
There were no abnormal physical findings. What does it show and what would you do?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes apart from narrow Q

waves in lead VL
• Marked T wave inversion in leads I, VL, V2-V6

Clinical interpretation
If this ECG had been recorded from a middle-
aged man presenting with acute chest pain, the
diagnosis would be an anterior non-Q wave
infarction, or possibly an early lateral Q wave
infarction. The ECGs of athletes can show ST
segment and T wave changes due to left
ventricular hypertrophy, but anteroseptal T wave
inversion of this degree in a healthy young man
almost certainly represents hypertrophic
cardiomyopathy.

What to do
Echocardiography will confirm the diagnosis.
Ambulatory ECG tape-recording will show

whether the patient is having ventricular
arrhythmias. He must not play competitive sports
and his close relatives should be screened.

Summary
Probable hypertrophic cardiomyopathy.

'ifr:;) Seep. 117 and 120

***



j This ECG was recorded from a 45-year-old man, who had been admitted to a coronary care unit with a
myocardial infarction and who was recovering well. What is the rhythm, and what would you do?
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The ECG shows:

• Broad complex rhythm at 90/min
• No P waves
• Marked left axis
• QRS duration 160 ms
• All chest leads show a downward QRS complex

(concordance)

Clinical interpretation
If the heart rate were fast there would be little
difficulty in recognizing this as ventricular
tachycardia, and this rhythm used to be called
'slow VT. It is, however, an accelerated
idioventricular rhythm.

What to do
This rhythm is quite commonly seen in patients with
an acute myocardial infarction, and indeed is not
uncommon in ambulatory ECG records from normal
people. It never causes problems, and it is important
not to attempt to treat it: suppressing any 'escape'
rhythm may lead to a dangerous bradycardia.

Summary
Accelerated idioventricular rhythm.

IE I See p. 63

See pp. 35 and 36

***



This ECG was recorded from a 50-year-old man who had hypertension but was otherwise well. Despite
showing four possible 'abnormalities', is the trace actually normal?
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The ECG shows:

• Sinus rhythm, rate 34/min
• Normal axis
• Bifid P waves, best seen in the lateral leads
• Small narrow Q waves in the lateral leads
• Normal QRS complexes
• Peaked T waves

Clinical interpretation
Sinus bradycardia can be due to physical
fitness, vagal overactivity or myxoedema. In a
hypertensive patient, beta-blocker treatment is
the likely explanation. The bifid P waves may
indicate left atrial hypertrophy ('P mitrale'), but
can be normal. The lateral Q waves are normal,
representing septal depolarization. The peaked
T waves could be due to hyperkalaemia but are
more often a normal variant.

What to do
Check the serum potassium level.

Summary
Normal ECG.

See pp. 80 and 96



A 48-year-old man is seen in the A & E department with a history of severe chest pain which began 24 h
previously, but has now cleared. He is now breathless. What does this ECG show and what treatment is needed?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes
• Raised ST segments in leads I, VL, V2-V6

Clinical interpretation
The ECG has the classic appearance of an acute
anterolateral myocardial infarction.

What to do
Since this patient's chest pain began more than
24 h ago, thrombolysis is not indicated. The
breathlessness suggests that he may have
developed left ventricular failure, and he must be
admitted to hospital and treated with diuretics
and if necessary intravenous nitrates to induce
vasodilation. The patient will need long-term
treatment with an angiotensin-converting enzyme
inhibitor: the best time to begin treatment is a
matter for debate but it should be within 2 or 3

days. He will also need long-term treatment with
aspirin as a prophylactic against further infarction.

Summary
Acute anterolateral myocardial infarction.

fij See p. 98

See pp. 242 and 244



A 50-year-old woman came to the A & E department because of the sudden onset of palpitations and
severe breathlessness. What abnormality does this ECG show, and what conditions might be responsible?
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The ECG shows:

• Atrial fibrillation
• Irregular QRS complexes with a ventricular rate

of up to 200/min
• Normal axis
• Height of R waves in lead V6 plus depth of S

waves in lead V2 is greater than 35 mm,
suggesting left ventricular hypertrophy

• Otherwise normal QRS complexes, apart from
an RSR pattern in lead VF

• ST segments depressed in leads V4-V6,
suggesting ischaemia

• Normal T waves

Clinical interpretation
Atrial fibrillation with an uncontrolled ventricular
rate. The ischaemic changes in leads V4 and V5 are
probably related to the heart rate.

What to do
Ischaemia may have been the cause of the atrial
fibrillation, or the rapid ventricular rate itself may

be responsible for the ischaemic changes.
Ischaemia is not a likely primary diagnosis in a
50-year-old woman, and the things to think about
are rheumatic heart disease (particularly with
mitral stenosis), thyrotoxicosis, alcoholism, and
other forms of cardiomyopathy. Immediate
treatment of heart failure with diuretics and
intravenous nitrates may be necessary, but the
ventricular rate is best controlled by digoxin,
which can be given intravenously if necessary. DC
cardioversion may be necessary if the patient is in
severe heart failure, but it is best to establish the
underlying cause of the atrial fibrillation first if
possible. Remember that a patient with atrial
fibrillation probably needs long-term
anticoagulants.

Summary
Atrial fibrillation with a rapid ventricular rate and
ischaemic changes.

See pp. 78 and 102

See p. 315



ECG 108 A 70-year-old woman, admitted to hospital because of increasing heart failure of uncertain cause, collapsed
and was found to have a very rapid pulse and a low blood pressure. This is her ECG. She recovered spontaneously. What
is this rhythm, and what would you do?
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The ECG shows:

• Broad complex tachycardia at about 180/min
• No P waves visible
• Left axis
• QRS duration about 140 ms
• The fourth and fifth QRS complexes are narrow
• QRS complexes are probably concordant (in the

chest leads all point upwards) though it is
difficult to be certain

Clinical interpretation
Broad complex tachycardias may be ventricular,
supraventricular with bundle branch block, or may
be due to a Wolff-Parkinson-White syndrome. We
have no ECG from this patient recorded when she
was in sinus rhythm, which is always the most
helpful thing in deciding between these possibilities.
The complexes are not very wide, which would
be consistent with a supraventricular origin with
aberrant conduction, but the left axis and (probable)
concordance point to ventricular tachycardia. The
key is the two narrow complexes near the beginning

of the record: these are slightly early and are
probably capture beats. They indicate that with an
early supraventricular beat the conducting system
can function normally; by implication, the broad
complexes must be due to ventricular tachycardia.

What to do
An elderly patient with heart failure is more likely
to have ischaemic disease than anything else, but
all ther possible causes of heart failure must be
considered. The sudden onset of an arrhythmia
could be due to a myocardial infarction. Pulmonary
emboli can cause sudden arrhythmias, though these
are more often supraventricular than ventricular. It
is important to consider whether this rhythm
change is related to treatment, either because of an
electrolyte imbalance or the pro-arrhythmic effect of
a drug the patient is taking.

Summary
Ventricular tachycardia.

IE I See p. 72

See p. 192

***



This is a continuous rhythm strip (lead II) from a 25-year-old man who complained of episodes of fast,
regular, palpitations associated with breathlessness and dizziness. There were no abnormalities on examination other
than a slow and irregular pulse, and apart from the rhythm shown here, the ECG was normal. What is the diagnosis and
how can his problem be treated?
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The ECG shows:

• Variable QRS rate (16-60/min)
• No P waves
• No irregular baseline to suggest atrial fibrillation
• As far as can be ascertained from the rhythm

strip, normal QRS complexes and T waves

Clinical interpretation
This is the 'sick sinus syndrome' or 'sinoatrial
disease'. The record shows a 'silent atrium'
with a variable junctional escape rhythm. The
palpitations described by the patient are probably
due to a paroxysmal supraventricular tachycardia,
so he probably has the 'bradycardia-tachycardia'
variant of sinoatrial disease.

What to do
Ambulatory ECG tape-recording will confirm the
cause of the patient's palpitations. Even though
his bradycardia is asymptomatic, he will need a
permanent pacemaker because anti-arrhythmic

agents given for the tachycardia may make his
bradycardia worse.

Summary ***
Sinoatrial disease with a 'silent atrium' and junctional
escape.

Ip- | Seep. 199



This ECG was recorded from an 80-year-old man during a routine preoperative assessment. What does it
show? What are the implications for surgery?
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The ECG shows:

• Sinus rhythm with ventricular extrasystoles
• Ventricular extrasystoles are of two types, seen

best in lead V3

• Normal axis
• Normal QRS complexes
• ST segments and T waves are normal

Clinical interpretation
Sinus rhythm, with multifocal ventricular
extrasystoles but otherwise normal.

What to do
In large groups of patients, ventricular
extrasystoles are correlated with heart disease
of all types. In individuals, however,
extrasystoles may well occur in a perfectly
normal heart - indeed virtually everyone has
extrasystoles at times. Ventricular extrasystoles
become more common with increasing age,
and this patient is 80 years old. In the absence
of symptoms or clinical signs suggesting

cardiovascular disease, the extrasystoles do
not have any great significance and should not
materially affect the patient's fitness for surgery.
They should not be treated.

Summary
Sinus rhythm with multifocal ventricular extrasystoles.

See p. 64

Seep. 104



A 50-year-old man was admitted to hospital as an emergency with chest pain; he was not aware of a rapid
heart rate. He had had several episodes of pain that appeared to be due to ischaemia, but these had no clear
relationship with exertion. Shortly after this ECG was recorded, his heart rate suddenly slowed and his ECG was then
normal. What does this record show, and what would you do?

n
O
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The ECG shows:

• Narrow complex tachycardia, rate about 200/min
• No P waves
• Normal axis
• Normal QRS complexes
• Horizontal ST segment depression, most marked

in lead V4

Clinical interpretation
Narrow complex tachycardia without P waves -
atrioventricular re-entry (junctional) tachycardia.
Ischaemic ST segment depression, accounting for
his pain.

What to do
Not all patients with a paroxysmal tachycardia
complain of palpitations; this patient's recurrent
chest pain may well have been due to this
arrhythmia. He should be taught the methods
of inducing vagal activity, but prophylactic drug
therapy will be needed: a beta-blocker or verapamil
should be tried first. Electrophysiological

investigation, with a view to ablating an abnormal
pathway, may be needed.

Summary
Junctional tachycardia with ischaemia.

Ill See pp. 72 and 102

IP ] See p. 44



A 40-year-old man is seen in the out-patient department with a history that suggests a myocardial
infarction 3 weeks previously. There are no abnormalities on examination, and this is his ECG. There are two possible
explanations for the abnormality it shows, though only one of these explains his history. What is the likely diagnosis?



The ECG shows:

• Sinus rhythm
• Normal axis
• Dominant R waves in lead Va

• Non-specific T wave flattening in leads I, VL

Clinical interpretation
The dominant R waves in lead V1 might indicate
right ventricular hypertrophy, but there are none
of the other features that would be associated with
this - right axis deviation, and T wave inversion in
leads Vl, V2 and possibly V3. The changes are
therefore probably due to a posterior myocardial
infarction, which would fit the history of chest
pain 3 weeks previously.

What to do
It is important not to miss a diagnosis of
pulmonary embolism. The patient should be
re-examined to ensure that there is no clinical
evidence of right ventricular hypertrophy. A

chest X-ray examination with a lateral view should
be arranged, and an echocardiogram may be
helpful.

Summary
Probable posterior myocardial infarction.

See p. 96

See p. 250

ANSWER 112



This ECG was recorded from a 60-year-old man with no symptoms, who wanted a private pilot's licence.
Is it normal? How could you convince the licensing authority?
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The ECG shows:

• Sinus rhythm
• Normal conduction
• Normal axis
• Q wave in lead III but not in lead VF
• Inverted T wave in lead III but not in

lead VF

Clinical interpretation
A Q wave and an inverted T wave in
lead III, but not in lead VF, is a normal
variant. If lead III is recorded with the
patient taking a deep breath in, the
changes will usually normalize as
shown on the right.

Summary
Normal record.

See p. 80



This ECG was recorded from a 55-year-old black woman who had been complaining for several years of
chest pain, and who was admitted to hospital with persistent pain that was not characteristic of ischaemia. How would
you have managed her?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes
• T wave inversion in leads I, VL, V2-V6

Clinical interpretation
With this history a non-Q wave anterolateral
infarction has to be the first diagnosis, but T wave
'abnormalities' are common in black people, and
this ECG could be normal.

What to do
In this patient an infarction was excluded when
the cardiac enzyme levels were found to be
normal. An exercise test was performed, but was
limited by breathlessness without further ECG
change. A coronary angiogram was completely
normal.

Summary ***
Widespread T wave 'abnormalities,' normal in a black
woman.

IE Seep. 112

See p. 89



A 50-year-old man, who had complained of attacks of dizziness and palpitations for several years,
collapsed at work and was brought to the A & E department. He was cold and clammy. His heart rate was rapid and his
blood pressure was unrecordable. There were signs of left ventricular failure. This is his ECG. What does it show and
what would you do?
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The ECG shows:

• Narrow-complex tachycardia, rate 300/min
• No definite P waves
• Normal QRS complexes
• Horizontal ST segment depression in lead V5

Clinical interpretation
A regular narrow-complex tachycardia at 300/min
probably represents atrial flutter with 1:1
conduction (i.e. each atrial activation causes
ventricular activation).

What to do
The cardiovascular collapse results from the rapid
heart rate, with a loss of diastolic filling. Carotid
sinus pressure may temporarily increase the
degree of block and establish the diagnosis, but it
is unlikely to convert atrial flutter to sinus rhythm.
Intravenous adenosine is likely to have the same
effect. A patient who is haemodynamically
compromised by a tachycardia should be treated
with immediate DC cardioversion.

Summary
Probable atrial flutter with 1:1 conduction.

IfJ See p. 68

IP~l See p. 160



A 70-year-old man, who had had angina for several years, began to complain of dizzy attacks. This is his
ECG. What does it show and what would you do?
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The ECG shows:

• Sinus rhythm with frequent multifocal
ventricular extrasystoles

• Normal PR interval
• Normal axis
• Q waves in leads II, III, VF
• T waves flattened or inverted in leads II, III,

v5-v6

Clinical interpretation
The ECG shows a probable old inferior
myocardial infarction, which accounts for his
angina. Ventricular extrasystoles are of
themselves usually not important, but in a
patient complaining of dizzy attacks, ventricular
extrasystoles that are frequent and multifocal
may be causing haemodynamic impairment.

What to do
It would be worth recording an ambulatory ECG
to see if the patient is having runs of ventricular
tachycardia, but the extrasystoles probably do

need suppressing. Sotalol would be the first drug
to try, and then amiodarone.

Summary
Old inferior myocardial infarction and frequent
multifocal ventricular extrasystoles.

lEj See p. 96

IP~1 See p. 154



This ECG was recorded from a 50-year-old woman who complained of breathlessness and palpitations.
What physical signs would you look for, and what is the next stage in her management?



ANSWER 117

The ECG shows:

• Sinus rhythm with ventricular extrasystoles
• Broad notched P waves, best seen in leads II, III,

VF
• Normal axis
• Normal QRS complexes
• Diphasic T waves in leads V2, V3; inverted T

waves in lead VL

Clinical interpretation
The broad P waves suggest left atrial hypertrophy.
There is nothing to suggest left ventricular
hypertrophy, so mitral stenosis must be
considered. Ventricular extrasystoles may explain
the palpitations, but if the patient has mitral
stenosis she may be having episodes of atrial
fibrillation. The cause of the T wave changes is
not clear and may be ischaemia.

What to do
Look for the tapping apex beat, the loud first
sound, the opening snap and the mid-diastolic

murmur that are characteristic of mitral stenosis.
Echocardiography will probably be helpful, and
ambulatory ECG tape-recording may be necessary
to identify the cause of the palpitations.
Treatments to be considered if she has mitral
valve disease and atrial fibrillation are digoxin,
anticoagulants, and mitral valve surgery.

If the breathlessness turns out to be due to
poor left ventricular function, an angiotensin-
converting enzyme inhibitor is needed.

Summary **
Sinus rhythm with ventricular extrasystoles, left atrial
hypertrophy and possible ischaemia.

IfJ See p. 89

IP~~] See p. 318



A 60-year-old man who complains of ankle swelling is found to have a regular pulse, a blood pressure of
115/70, an enlarged heart, and signs of congestive cardiac failure. This is his ECG. What does it show? He is
untreated - how would you manage him?
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The ECG shows:

• Atrial flutter with 4:1 block
• Normal axis
• Slight QRS widening
• T waves are difficult to identify but at least in

lead VL are inverted

Clinical interpretation
Atrial flutter with stable 4:1 conduction explains
why the heart is clinically regular. The slight QRS
widening is non-specific. There is no evidence of a
previous infarction or of ventricular hypertrophy;
the T wave inversion could be ischaemic, but may
well be due to a dilated cardiomyopathy.

What to do
An echocardiogram will show if he has a dilated
left ventricle, if there is general left ventricular
dysfunction or if there are parts of the left
ventricle that contract well and others that do
not, which would suggest ischaemia.

Atrial flutter is a difficult rhythm to treat: if
the heart is enlarged it is unlikely that sinus
rhythm can be restored either by drugs or by DC
cardioversion, and if the block is stable (as appears
here) it may be best left alone. Digoxin must be
used cautiously in case it induces a higher degree
of block and bradycardia. The heart failure should
be treated with an angiotensin-converting enzyme
inhibitor and a diuretic.

This patient had an alcoholic dilated cardio-
myopathy.

Summary
Atrial flutter with 4:1 block.

If I Seep. 68

See pp. 160 and 230



Q A 70-year-old man is sent to the out-patient department because of attacks of dizziness. What
abnormalities does his ECG show, and what treatment is needed?
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The ECG shows:

• Sinus rhythm
• Second degree (2:1) heart block
• Left axis deviation
• Right bundle branch block

Clinical interpretation
Left axis deviation is due to left anterior
fascicular block (left anterior hemiblock).
Since right bundle branch block is present,
intra-ventricular conduction depends on the
posterior fascicle. The presence of second degree
block suggests that conduction in this fascicle is
already impaired or that there may be impaired
conduction in the bundle of His.

What to do
This patient's attacks of dizziness may be due to
the slow heart rate demonstrated in this ECG, or
may represent intermittent periods of complete
block with an even slower rate and Stokes-Adams
attacks. Permanent pacing is urgently needed and

the patient should be admitted to the hospital
from the out-patient department.

Summary ***
Second degree (2:1) block, left anterior hemiblock,
and right bundle branch block (trifascicular block).

KM See pp. 31 and 48

IP I See p. 21



This ECG was recorded from a 30-year-old man admitted with severe central chest pain. He was a heavy
smoker and had a bad family history of ischaemic heart disease. The physical examination was reported to be normal.
What do you think is going on?
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The ECG shows:

• Sinus rhythm, rate 100/min
• Normal conduction
• Normal axis
• Normal QRS complexes
• Raised ST segments in leads I, II, VL, V3-V6

• 'High take off ST segment in leads V3-V5

• T wave inversion in lead III

Clinical interpretation
In a patient with chest pain and risk factors
for a myocardial infarction, an infarction must
obviously be the first diagnosis. The raised ST
segments on this ECG could support this
diagnosis. However, the patient is very young
to have an infarction. The 'high take-off ST
segments in leads V3-V5 (raised ST segment
following an S wave) are a normal variant. The
other raised ST segments could well be due to
pericarditis.

What to do
The patient should be examined lying flat, because
this gives the best chance of hearing a pericardial
friction rub - and this is what was found here. The
pericarditis could, of course, be due to an infarction,
but repeated ECGs showed no development of an
infarction pattern, and the raised ST segments
persisted for several days. A diagnosis of viral
pericarditis was eventually made.

Summary **
ST segment elevation, partly 'high take-off' and partly
due to pericarditis.

See p. 100

See pp. 82 and 298



An 18-year-old student complains of occasional attacks of palpitations. These start suddenly without
provocation; the heart beat seems regular and is 'too fast to count'. During attacks she does not feel dizzy or breathless,
and the palpitations stop suddenly after a few seconds. Physical examination is normal, and this is her ECG. What is the
diagnosis and what advice would you give?
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The ECG shows:

• Sinus rhythm
• Very short PR interval
• Normal axis
• Normal QRS complexes and T waves

Clinical interpretation
This is the Lown-Ganong-Levine syndrome.
Unlike the Wolff-Parkinson-White syndrome, in
which there is an accessory pathway separate
from the atrioventricular node and His bundle,
in the Lown-Ganong-Levine syndrome there
is a bypass close to the atrioventricular node
connecting the left atrium and the His bundle.
In the Wolff-Parkinson-White syndrome the
QRS complex shows an early delta wave, but in
the Lown-Ganong-Levine syndrome the QRS
complex is normal.

What to do
Ambulatory ECG tape-recording may confirm the
diagnosis if attacks are frequent enough.

Infrequent and short-lived attacks such as this
patient describes are not dangerous, but she
should be taught vagal-stimulating procedures
such as Valsalva's manoeuvre and carotid sinus
pressure. An electrophysiological study and
ablation of the abnormal tract may be necessary.

Summary
Lown-Ganong-Levine syndrome.

See pp. 40 and 127

***



This ECG was recorded from a 37-year-old man admitted to hospital for a routine orthopaedic operation.
The anaesthetist asks for comments.
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The ECG shows:

• Sinus rhythm, 45/min
• Normal axis
• Normal QRS complexes
• Inverted T waves in lead III and ST segment

depression in lead VF
• Peaked T waves in the anterior leads

Clinical interpretation
Provided the patient is not taking a beta-blocker,
the slow heart rate is probably a reflection of
physical fitness. Inverted T waves in lead III, and
the downward-sloping ST segments in lead VF, are
probably normal. Peaked T waves are characteristic
of hyperkalaemia, and are sometimes described
as 'hyperacute' in ischaemia. However, when as
large as this - and particularly when the patient is
asymptomatic - peaked T waves are nearly always
perfectly normal.

What to do
Ensure that the patient has no cardiac symptoms,
and check his electrolyte levels pre-operatively.

Summary
Normal ECG.

See p. 91



A 30-year-old man, who had had attacks of palpitations for several years, was seen during an attack, and
this ECG was recorded. He was breathless and his blood pressure was unrecordable. What does the EG show and
how should he be treated?
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The ECG shows:

• Broad complex tachycardia at 200/min
• No P waves visible
• Right axis
• QRS duration 200ms
• QRS complex shows no concordance; left

bundle branch block (LBBB) pattern

Clinical interpretation
A broad complex tachycardia like this is probably
of ventricular origin, but here features against
this rhythm being ventricular tachycardia are the
right axis and the lack of concordance in the QRS
complexes (i.e. the complexes point downwards in
leads V1 and V2 and upwards in the other chest
leads). However, the combination of right axis and
an LBBB pattern in a broad complex tachycardia
suggests that the origin is in the right ventricular
outflow tract.

What to do
Any patient with an arrhythmia and evidence
of haemodynamic compromise (in this case,
breathlessness and a very low blood pressure)
needs immediate cardioversion. While
preparations are being made, it would be
reasonable to try intravenous lignocaine or
amiodarone. Once the arrhythmia has been
corrected an electrophysiological study is needed,
for right ventricular outflow tract tachycardia is
the one variety of ventricular tachycardia that
should be amenable to ablation therapy.

Summary ***
Ventricular tachycardia, probably originating in the
right ventricular outflow tract.

IE | See p. 75

See p. 195



This ECG was recorded from a 75-year-old man with heart failure. He did not complain of chest pain.
There are three main abnormalities. How should he be treated?



ANSWER 124

The ECG shows:

• Sinus rhythm with one ventricular extrasystole
• Left axis deviation
• Slight widening of the QRS complexes
• Q waves in leads V2-V5

• Raised ST segments in the anterior leads
• Inverted T wave in lead VL; flattened T waves

in leads I, V6

Clinical interpretation
A 'silent' anterior infarction of uncertain age has
caused left anterior hemiblock, which explains the
left axis deviation and widening of the QRS
complexes. The lateral T wave changes are
presumably due to ischaemia.

What to do
Ventricular extrasystoles should not be treated,
and left anterior hemiblock is not an indication for
pacing. In the absence of pain, the anterior infarction
cannot be assumed to be new, so thrombolysis

should not be given. He needs an angiotensin-

Summary **
Left anterior hemiblock and anterior infarction of
uncertain age; one ventricular extrasystole.

See pp. 46 and 95

IP I See p. 18



A 35-year-old woman, who had had palpitations for many years without any diagnosis being made, was
eventually seen in the A & E department during an attack. She looked well and was not in heart failure, and her blood
pressure was 120/70. This is her ECG. What is the rhythm, and what would you do?
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The ECG shows:

• Broad-complex tachycardia (QRS complex
200 ms), rate nearly 200/min

• No P waves visible
• Right axis deviation
• Right bundle branch block pattern
• In lead Vl, the R1 peak is higher than the R peak

Clinical interpretation
The problem here is to distinguish a
supraventricular tachycardia with bundle branch
block from ventricular tachycardia. The clinical
history is not helpful, nor is the fact that the patient
is haemodynamically stable. The combination of
right axis deviation, right bundle branch block and
the R1 peak being higher than the R peak make it
likely that this is a supraventricular tachycardia
with right bundle branch block rather than
ventricular tachycardia. However, the very broad
QRS complex (>140 ms) would favour a ventricular
origin for the arrhythmia.

What to do
Carotid sinus massage. If this has no effect try
intravenous adenosine, and if this is ineffective try
intravenous lignocaine.

Summary ***
Broad-complex tachycardia with right bundle branch
block pattern, probably supraventricular in origin.

UsJ See p. 77

IPl See p. 171



This ECG was recorded as part of the routine investigation of a 40-year-old man who was admitted
following a first seizure. He was unconscious, had a stiff neck, and bilateral extensor plantar responses. His heart was
clinically normal. What do you think has happened?
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This ECG shows:

• Sinus rhythm, rate 80/min
• Normal PR interval and QRS duration
• Normal axis
• Normal QRS complexes
• ST depression in lead II
• T wave inversion in leads III, VF, V4-V6

Clinical interpretation
The appearances here are suggestive of an anterior
non-Q wave myocardial infarction, but this does
not correspond with the clinical picture.

What to do
It is possible that this patient had a myocardial
infarction which caused a cerebrovascular accident
because of an arrhythmia, or because of a cerebral
embolus, and that the cerebrovascular accident
caused the seizure. The unconsciousness and the
bilateral extensor plantar responses could simply
be post-ictal. However, such a sequence would not
explain the stiff neck, which would seem to point

to either a subarachnoid haemorrhage or
meningitis. Changes like those on this ECG are
common in subarachnoid haemorrhage, probably
because of intense coronary vasospasm resulting
from catecholamine release. Measurements of
the blood troponin level are unlikely to help
differentiate between a primarily cardiac and a
primarily neurological event. This patient did
indeed have a subarachnoid haemorrhage, and
the ECG eventually returned to normal.

Summary
Anterior and inferior T wave inversion due to
subarachnoid haemorrhage.

See p. 382

***



A 70-year-old man with lung cancer is admitted to hospital with abdominal pain and ankle swelling. He has
a raised jugular venous pressure, a tender and distended liver, and marked peripheral oedema. Does this ECG help with
the diagnosis and what might you need to do?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal width but generally small QRS

complexes
• T wave inversion in leads I, II, III, VF, V5-V6

Clinical interpretation
Small QRS complexes are seen with a pericardial
effusion, and sometimes in patients with chronic
lung disease. The widespread T wave changes
would be consistent with pericardial disease. There
is nothing in this record to suggest pulmonary
disease.

What to do
The physical findings and the ECG would fit with
a pericardial effusion associated with malignancy.
You should look carefully at the jugular venous
pressure to see if it rises with inspiration, indicating
pericardial tamponade. Echocardiography is
essential, and if there is evidence of right

ventricular collapse in diastole, a pericardial drain
should be inserted.

This patient had a malignant pericardial effusion.

Summary ***
Small QRS complexes and widespread T wave
changes consistent with a pericardial effusion.

If] See p. 11

See p. 363



This ECG was recorded from a 65-year-old woman who had had a mitral valve replacement to treat
rheumatic valve disease, and who was admitted to hospital with generalised lethargy, nausea and vomiting. What does
the ECG show and what would you do? Unfortunately the chemical pathology laboratory burned down last night!



ANSWER 128

The ECG shows (note: chest leads at half sensitivity):

• Atrial fibrillation
• Right axis deviation
• Normal QRS complexes, except for a tall R wave

in lead V1

• Generally flattened T waves
• U waves best seen in leads V4-V 5

• Downward-sloping ST segments/ best seen in
leads II, III, VF

Clinical interpretation
The atrial fibrillation, and the right axis deviation
and tall R waves in lead V1 (indicating right
ventricular hypertrophy) probably pre-date the
valve replacement. The flat T waves with obvious
U waves suggest hypokalaemia. The downward-
sloping ST segments suggest digoxin effect.

What to do
The clinical picture fits hypokalaemia and digoxin
toxicity. Since the electrolyte and digoxin levels
cannot be measured, stop the patient taking

digoxin and any potassium-losing diuretics. Give
her potassium orally. Monitoring the T and U
waves is a crude but effective way of judging the
serum potassium level.

Summary ***
Atrial fibrillation, hypokalaemia and digoxin effect.

IE] Seep. 108

See pp. 336 and 366



3 A 20-year-old man is seen in the A & E department with a head injury; there is a vague story of a collapse.
What does the ECG show?



ANSWER 129

The ECG shows:

• Sinus rhythm
• Short PR interval
• Left axis deviation
• Broad QRS complexes with a slurred upstroke

(delta wave) seen best in leads V2-V4

• Inverted T waves in leads I, VL, V6

Clinical interpretation
The short PR intervals and the delta waves are
characteristic of the Wolff-Parkinson-White
syndrome. Superficially, leads I, VL and V6 might
mistakenly be interpreted as suggesting left bundle
branch block, but it is important to look at all leads
because the diagnosis here is best seen in lead V2.

What to do
The Wolff-Parkinson-White syndrome is
associated with paroxysmal tachyarrhythmia,
which may cause collapse. Asymptomatic
Wolff-Parkinson-White syndrome should be
left untreated, but it is important in this case to

establish - perhaps by ambulatory ECG recording
and exercise testing - whether the patient is
having a paroxysmal tachycardia or not.

If there is reason to suppose that an arrhythmia
caused a collapse and head injury he needs
electrophysiological ablation of the abnormal
conducting pathway.

Summary
Wolff-Parkinson-White syndrome.

See p. 81

See pp. 37 and 198

***



An 85-year-old man is seen in the out-patient department complaining of typical angina and of occasional
dizziness when walking up hills. This is his EGG. What is the diagnosis, and what would you do?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Tall R waves and deep S waves in the chest leads
• Inverted T waves in leads I, II, VL, V3-V6

Clinical interpretation
This is marked left ventricular hypertrophy. It
can be difficult to distinguish T wave inversion
due to ischaemia from the T wave inversion of
left ventricular hypertrophy, and when the T
wave is inverted in the septal leads (V3-V4),
ischaemia has to be considered. However, here
the change is most marked in the lateral leads,
and is associated with Voltage criteria' for left
ventricular hypertrophy. Angina, dizziness and
left ventricular hypertrophy in an 85-year-old are
almost certainly due to tight aortic stenosis,
though hypertension is a possibility.

What to do
Look for the signs of aortic stenosis ('plateau'
pulse, narrow pulse pressure, displaced apex beat,
aortic ejection systolic murmur) and confirm the
valve gradient with echocardiography. In this
patient the aortic valve gradient was 95 mmHg
indicating severe stenosis of the valve. Angina
and dizziness indicate severe disease and a poor
prognosis: even at the age of 85 years, aortic valve
replacement can be a very successful procedure.

Summary
Left ventricular hypertrophy.

IE I See pp. 93 and 117

U» | See p. 117



This ECG was recorded from a 15-year-old boy who collapsed while playing football, but was well by the
time he was seen. What are the possible diagnoses?
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The ECG shows:

• Sinus rhythm
• Normal PR and QRS duration
• Normal axis
• Normal QRS complexes
• Inverted T waves in leads V1-V3

• Long QT interval (520 ms)

Clinical interpretation
A collapse during exercise raises the possibility
of aortic stenosis, hypertrophic cardiomyopathy,
or an exercise-induced arrhythmia. This ECG
does not show the pattern of left ventricular
hypertrophy, so aortic stenosis is unlikely. Anterior
T wave inversion is characteristic of hypertrophic
cardiomyopathy, but this does not typically cause
a prolonged QT interval. Exercise-induced
arrhythmias are typical of the familial long-QT
syndrome, and this boy's sister had died suddenly.

What to do
Initial treatment is with a beta-blocker, but an ICD
(implanted defibrillator) must be considered.

Summary
Congenital long-QT syndrome.

See p. 128



A 70-year-old man, who has had angina for 10 years, is admitted to hospital with severe central chest pain
that has been present for 4 h. This is his ECG. What does it show and what would you do?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Q waves in leads III, VF
• Normal QRS complexes elsewhere
• Raised ST segments in leads II (following small S

waves), III, VF
• Diphasic T waves in leads V2-V3

• Inverted T waves in leads V4-V5

Clinical interpretation
The inferior Q waves suggest an old infarction.
The raised ST segments in leads III and VF would
be compatible with an acute infarction, though the
raised ST segment in lead II is a 'high take-off
because it follows an S wave, and this raises the
possibility that the change in leads III and VF may
not be significant. The anterior changes suggest a
non-Q wave infarction.

What to do
There is enough evidence here to justify
thrombolysis which should, of course, be
combined with pain relief and aspirin.

Summary *
Possible old and/or possible new inferior myocardial
infarction; non-Q wave anterior myocardial infarction.

IE I See pp. 94 and 103

IP | See p. 254



This ECG was recorded from a 30-year-old man as part of a private 'health screening' examination. He
was asymptomatic, but is the ECG normal?
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The ECG shows:

• Sinus rhythm
• Normal axis
• 'Voltage criteria' for left ventricular hypertrophy

(height of R wave in lead V6 plus depth of S
wave in lead V2 exceeds 35 mm)

• Inverted T waves in lead III
• Prominent U waves in leads V2-V4

Clinical interpretation
'Voltage criteria' for left ventricular hypertrophy
are unreliable, and are often exceeded in young
men. There is nothing else here to suggest
ventricular hypertrophy. The inverted T waves
in lead III are an acceptable variation of normal.
When U waves are due to electrolyte abnormalities
(usually hypokalaemia), they are associated with
flattened T waves. When they follow tall T waves,
as here, they are normal.

What to do
Provided the patient's blood pressure is normal
and the examination reveals no other cause for left
ventricular hypertrophy, such as aortic valve
disease, no further action is required.

Summary
Normal ECG. ***

See pp. 89 and 96



This ECG was recorded from a 60-year-old man admitted to hospital with severe heart failure. What does it
show and what would you do?
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The ECG shows:

• Atrial fibrillation
• Left anterior hemiblock
• Left ventricular hypertrophy by Voltage criteria'

(height of R waves in lead V6 plus depth of S
waves in lead V1 = 40 mm)

• Lateral T wave inversion

Clinical interpretation
Despite atrial fibrillation, the ventricular rate is
well controlled. Left anterior hemiblock indicates
disease of the conduction system. The lateral T
wave inversion may be due to intraventricular
conduction delay, to left ventricular hypertrophy,
or may be due to ischaemia. The T wave changes
do not have the characteristics of digoxin effect.

What to do
It is essential to know what treatment the patient
is already receiving. If he is not taking digoxin this
must be used cautiously, because the ventricular
rate is slower than one might expect in atrial

fibrillation. It is important to seek a cause for left
ventricular hypertrophy, remembering that the
patient's present blood pressure may not be
representative of its usual level.

Summary ***
Atrial fibrillation, left anterior hemiblock and probable
left ventricular hypertrophy.

See pp. 46, 78 and 91

See pp. 20 and 320



A 60-year-old man had complained of occasional episodes of palpitations for several years. Between
attacks he was well, there were no physical abnormalities, and his ECG was normal. Eventually this ECG was recorded
during one of his attacks. What is the arrhythmia and what would you do? 
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The ECG shows:

• Regular broad-complex tachycardia
• QRS complex duration 160 ms
• Left axis deviation
• Indeterminate QRS complex configuration, but

the complexes point downwards in all the chest
leads, with a QS pattern in lead V6

Clinical interpretation
The combination of broad-complex, regular
tachycardia; 'concordant' QRS complexes pointing
downwards in all leads; and the QS pattern in lead
V6 is characteristic of ventricular tachycardia.

What to do
Patients who only have occasional episodes of
an arrhythmia, and who are otherwise well, are
always difficult to manage. This patient should
certainly have an echocardiogram to exclude a
cardiomyopathy, and an exercise test to exclude
ischaemia and exercise-induced arrhythmias. At
the age of 60 years, coronary angiography is

probably indicated. Treatment with amiodarone is
as effective as the selection of an anti-arrhythmic
agent on the basis of repeated electrophysiological
studies.

If the episodes were causing syncope an
implanted defibrillator could be considered.

Summary
Ventricular tachycardia.

IE] See p. 75

l|> I See p. 170



A 25-year-old woman, who had had episodes of what sound like a paroxysmal tachycardia for 10 years,
produced this ECG when seen during an attack. What is the rhythm, and what is the underlying problem?



ANSWER 136

The ECG shows:

• Irregular tachycardia at about 200/min
• No consistent P waves visible
• Left axis
• QRS duration varies between about 120 and 160 ms
• QRS shows a dominant R wave in lead V1 and a

prominent S wave in lead V6

• After the longer pauses, the upstroke of the QRS
complexes appear slurred

Clinical interpretation
The marked irregularity of this rhythm must be
explained by atrial fibrillation. The broad QRS
complexes might be due to right bundle branch
block, but the dominant R wave in lead Vl,

together with the slurred upstroke of the QRS
complex in at least some leads, indicate a
Wolff-Parkinson-White syndrome (type A).

What to do
The combination of a Wolff-Parkinson-White
syndrome and atrial fibrillation is very dangerous,

for it can degenerate to ventricular fibrillation.
The arrhythmia needs treating as an emergency
whatever the clinical state of the patient. It is
important not to use drugs that may block the
atrioventricular node and increase conduction
through the accessory pathway, for this will
increase the risk of ventricular fibrillation.
Therefore, adenosine, digoxin, verapamil and
lignocaine are contraindicated. The drugs that
slow conduction in the accessory pathway, and are
therefore safe, are the beta-blockers, flecainide and
amiodarone. Thereafter, an electrophysiological
study to identify and ablate the accessory pathway
is essential.

Summary ***
Atrial fibrillation and a Wolff-Parkinson-White
syndrome.

See pp. 78 and 81

See p. 198



ECG 137 A 35-year-old white man is seen in the out-patient department complaining of chest pain on exertion,
sometimes with exertion-induced dizziness, and this is his ECG. What is the likely diagnosis? What physical signs would
you look for?



ANSWER 137

The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes
• Marked T wave inversion in leads I, II, VL,

v4-v6

Clinical interpretation
Anterolateral T wave inversion as gross as this may
be due to a non-Q wave infarction, or even to left
ventricular hypertrophy. However, there are no
other features of left ventricular hypertrophy on
this trace, which is fairly characteristic of
hypertrophic cardiomyopathy.

What to do
Physical signs of hypertrophic cardiomyopathy
include a 'jerky pulse'; an aortic flow murmur
which is characteristically louder after the
pause that follows an extrasystole; and mitral
regurgitation. Hypertrophic cardiomyopathy is
best diagnosed by echocardiography, which will

show asymmetric septal hypertrophy, systolic
anterior movement of the mitral valve apparatus,
and sometimes early closure of the aortic valve.

This patient's echocardiogram showed all these
features confirming the diagnosis of hypertrophic
cardiomyopathy.

Summary ***
Gross T wave inversion in the anterolateral leads,
suggesting hypertrophic cardiomyopathy.

See p. 328



This ECG was recorded from a 30-year-old woman admitted with diabetic ketoacidosis. Any comments?



ANSWER 138

The ECG shows:

• Sinus rhythm
• Normal PR interval
• Normal axis
• QRS duration upper limit of normal of 120 ms,

but QRS complexes otherwise normal
• ST segment not easy to identify, but appears

raised in leads Va and V2, and depressed
(upward-sloping) in leads V4-V6

• T waves inverted in the inferior leads, and
peaked in all leads

Clinical interpretation
These changes are characteristic of hyperkalaemia,
which of course is likely to be present in diabetic
ketoacidosis.

Summary ***
What to do Hyperkalaemia.
This ECG should alert you to check the serum
potassium level immediately: in this patient it was fSii~| SPP o 10R
found to be 7.1 mmol/1. It settled rapidly with
treatment of the diabetes. I ir I See p. 366



3 This ECG was recorded as part of the health screening of an asymptomatic 40-year-old man. How would
you proceed?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Loss of R waves in lead V3

• 'High take-off ST segments in lead V4

• Inverted T waves in leads III, VF

Clinical interpretation
A loss of R waves in lead V3, with the sudden
appearance of the R wave in lead V4, could
indicate an old anterior infarct. The raised ST
segments in lead V4, following S waves, are
certainly a normal variant. The T wave inversion
in the inferior leads is probably 'non-specific', but
could be due to ischaemia.

What to do
With a totally asymptomatic patient it is very
difficult to know how to interpret this ECG. The
likelihood is that the changes are all non-specific,
but ischaemia cannot be excluded on this record. It
would be worth repeating the ECG to see if the

loss of R waves in lead V3 results from faulty
positioning of the chest electrodes when this ECG
was recorded. It would also be worth asking the
patient to take a deep breath when the inferior
leads are recorded, to see if the T waves normalize.
If the ECG continues to show the changes seen
here, an exercise test is the only way forward.

Summary ***
Probably normal with 'high take-off ST segments, but
possible inferior ischaemia and possible old anterior
infarction.

See p. 51



A 60-year-old woman, with long-standing heart failure of uncertain cause, complains of anorexia, weight
loss, and general weakness and lethargy. Does this ECG help with her diagnosis and management?
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The ECG shows:

• Atrial fibrillation
• Coupled ventricular extrasystoles
• Q waves in lead VL (in the supraventricular

beats)
• Flattened T waves and prominent U waves (best

seen in lead V3)
• Sloping ST segment depression in lead V6

Clinical interpretation
A patient with heart failure who is in atrial
fibrillation will probably be receiving digoxin
and diuretics. The history of anorexia and weight
loss suggests digoxin toxicity and the weakness
could be due to hypokalaemia. The ECG supports
this. Lead V6 shows digoxin effect, and coupled
ventricular extrasystoles are a feature of digoxin
toxicity. The flat T waves and prominent U waves
suggest hypokalaemia.

What to do
Remember that hypokalaemia potentiates the
effect of digoxin. Therefore stop the digoxin,
check the electrolytes, and give oral potassium
supplements. Do not give antiarrhythmic
agents. Treat the heart failure with vasodilators.

This woman improved dramatically when her
digoxin dose was reduced, she was given oral
potassium, and then she was started on an
angiotensin-converting enzyme inhibitor and a
reduced dose of diuretics.

Summary ***
Atrial fibrillation with ventricular extrasystoles;
probable digoxin toxicity and hypokalaemia.

IjjJ See pp. 78 and 107

lp~1 See pp. 368 and 372



A 50-year-old man complains of typical angina. His blood pressure is 150/90, and he has an aortic ejection
systolic murmur. This is his ECG. What is the probable cause of his angina, and what would you do?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes
• Raised ST segments following S waves in leads

v4-v5
• Inverted T waves in leads I, VL, V5-V6

Clinical interpretation
The raised ST segments in leads V4-V5 are due to
'high take-off and are not important. The lateral
T wave inversion could indicate left ventricular
hypertrophy or ischaemia, and this patient could
have aortic stenosis or coronary disease. In the
absence of tall R waves, lateral ischaemia seems
more likely than left ventricular hypertrophy, but
it is often difficult to distinguish between these on
the ECG.

What to do
Echocardiography will show whether the patient
has significant aortic valve disease. Remember that

anaemia can cause systolic murmurs and angina,
though probably not this degree of T wave
inversion.

This patient had coronary disease.

Summary
Probable lateral ischaemia, but possible left
ventricular hypertrophy.

IfJ See pp. 93 and 103

IP~1 See pp. 302 and 324

***



This ECG was recorded by paramedics from a 50-year-old woman who had had episodes of chest pain
for several years, but who called an ambulance because of a severe attack. By the time she reached the A & E
department her pain had gone, and her ECG was found to be totally normal. What has happened?
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The ECG shows:

• Artefacts in leads Vl and V3

• Sinus rhythm
• Normal PR interval
• Normal axis
• Broad QRS complexes (about 160 ms)
• Raised ST segments in leads II, III, VF, V4-V6

• T waves probably normal

Clinical interpretation
These appearances seem to indicate an acute
inferolateral myocardial infarction. An alternative
explanation, given the widespread changes, would
be pericarditis. However, since the ECG reverted
to normal when the pain cleared it seems likely
that they represent Prinzmetal's variant angina.

What to do
Prinzmetal's variant angina was first described in
1959. It occurs at rest, and the characteristic raised
ST segments seen in the ECG are not reproduced
by exertion. It has been shown by angiography

during pain to be due to spasm of one or more
coronary arteries. However, relatively few patients
with this type of angina have totally normal
arteries, and spasm may occur at the site of
atheromatous plaques. Coronary angiography is
indicated.

Summary
Prinzmetal's variant angina.

See p. 274



A 45-year-old man was admitted to hospital with a history of 2 h of ischaemic chest pain. His blood
pressure was 150/80, and there were no signs of heart failure. What does his ECG show, and how would you treat him?
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The ECG shows:

• Broad-complex tachycardia, rate 200/min
• No P waves
• Right axis deviation
• QRS complex duration about 140 ms
• Right bundle branch block pattern, with the R

peak taller than the R1 peak in lead V1

• Non-concordant QRS complexes with negative
QS pattern in lead V6 (i.e. complexes are upwards
in lead Vl but downwards in lead V6)

Clinical interpretation
This is either ventricular tachycardia or
supraventricular tachycardia with right bundle
branch block. In favour of the former are the
relatively wide QRS complexes and the fact that
the R peak is greater than the R1 peak in lead VT

(i.e. this is not the typical right bundle branch
block pattern). Against ventricular tachycardia are
the right axis deviation and the different directions
of the QRS complexes in the chest leads.

What to do
The problem is to decide whether the patient had
a myocardial infarction complicated by ventricular
tachycardia, or whether the arrhythmia is causing
the anginal pain. Since he is haemodynamically
stable he needs pain relief, carotid sinus pressure,
intravenous adenosine and intravenous lignocaine
in that order. If in doubt, or if his blood pressure
were to fall or he were to develop heart failure, the
safest course of action would be DC cardioversion.

This patient needed cardioversion and the ECG
then showed an anterior infarction. The rhythm
was probably ventricular tachycardia.

Summary ***
Broad-complex tachycardia of uncertain origin.

tf] See p. 77

IP~1 See pp. 170 and 393



This ECG was recorded from a 65-year-old man who complained of breathlessness and who showed the
physical signs of moderate heart failure. What does this ECG show? Does it have implications for treatment?
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The ECG shows:

• Sinus rhythm
• Multifocal ventricular extrasystoles
• Right bundle branch block
• Q waves in the sinus beats in leads III, VF

Clinical interpretation
The presence of Q waves in the inferior leads
suggests an old infarction. Ischaemic disease is
therefore probably the cause of the extrasystoles
and the right bundle branch block.

What to do
Control of the heart failure may well cause the
extrasystoles to disappear; the extrasystoles should Summary
not be treated with antiarrhythmic drugs. The Multifocal ventricular extrasystoles, right bundle
presence of multifocal extrasystoles should alert branch block, and probable old inferior myocardial
you to consider electrolyte abnormalities and infarction.
digoxin toxicity.

\E | See pp. 36, 64 and 103

See p. 259



This ECG was recorded in the A & E department from a 25-year-old man with severe chest pain. No
physical abnormalities had been detected, but having seen the ECG what would you look for and what would you do?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes
• Raised ST segments in leads I, II, III, VF, V4-V6

Clinical interpretation
The raised ST segments in leads I and V4 follow S
waves and are therefore 'high take-off and are of
no significance. The ST elevation elsewhere could
indicate an acute infarction, but since the change is
so widespread, pericarditis seems more probable.

What to do
In a 25-year-old, pericarditis is a much more likely
diagnosis than infarction and thrombolysis must
be avoided. The diagnosis is made by lying the
patient flat, when a pericardial rub will become
much easier to hear. Echocardiography will show
a pericardial effusion if one is present.

Summary ***
Widespread ST segment elevation, suggesting
pericarditis.

See p. 100

See p. 298



This ECG was recorded from a 70-year-old man who complained of breathlessness. What abnormalities
does it show and what is the most likely diagnosis?
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The ECG shows:

• Sinus rhythm
• Peaked P waves, best seen in leads V1-V2

• Right axis deviation (deep S waves in lead I)
• RSR pattern with normal QRS duration in lead

Vx (partial right bundle branch block)
• Deep S waves in lead V6, with no left ventricular

pattern

Clinical interpretation
Peaked P waves suggest right atrial hypertrophy.
The partial right bundle branch block pattern is
not significant. Right axis deviation may be seen
in tall thin people with normal hearts, but with
the deep S waves in lead V6 it suggests right
ventricular hypertrophy. A lack of development of
a left ventricular pattern in the V leads (i.e. deep S
waves persisting into lead V6) results from the
right ventricle occupying most of the pericardium.
This is sometimes called 'clockwise rotation'
(looking at the heart from below) and is
characteristic of chronic lung disease.

What to do
A chest X-ray examination, including a lateral view
(which shows the right ventricle better), and lung
function tests will be more helpful than
echocardiography.

Summary **
Right atrial hypertrophy and probable chronic lung
disease.

IE I See pp. 89 and 91

See p. 342



This ECG was recorded from a 15-year-old boy who collapsed while playing football. His brother had died
suddenly. What does the ECG show and what clinical possibilities should be considered?



ANSWER 147

The ECG shows:

• Sinus rhythm
• Normal PR intervals except for the third

complex in lead VL, where there is a suggestion
of pre-excitation

• Normal axis
• Normal QRS complexes
• Prolonged QT intervals (about 640 ms)
• Prominent U waves, best seen in the chest leads

Clinical interpretation
The most important abnormalities here are the
prolonged QT intervals and the presence of U
waves. This is a pattern often associated with
ventricular tachycardia of the 'torsade' type and
with sudden death.

What to do
The family history suggests that this may well be
an example of one of the congenital forms of
prolonged QT interval - the Jervell-Lange-Nielson
or the Romano-Ward syndrome. These are

characterized by episodes of loss of consciousness in
children, often at times of increased sympathetic
nervous system activity, and beta-blockers are the
immediate form of treatment. The insertion of a
permanent defibrillator may be necessary. Prolonged
QT interval syndrome is also associated with
antiarrhythmic drugs (quinidine, procainamide,
disopyramide, amiodarone and sotalol) and with
other drugs such as ketanserin, prenylamine, the
tricyclic antidepressants, erythromycin, thioridazine
and lidoflazine. Electrolyte abnormalities (low
potassium, magnesium or calcium levels) also
prolong the QT interval.

Summary
Marked prolongation of the QT interval with
pathological U waves - the 'long QT' syndrome.

See p. 128

***



ECG 148 The houseofficer from the health care of the elderly ward is puzzled by this ECG and asks for your help.
What questions would you ask him?
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The ECG shows:

• Sinus rhythm
• Slow rhythmic waves, the baseline in some ways

resembling atrial flutter, but slower and coarser
• Short PR intervals
• Slurred upstroke of the QRS complexes,

particularly in lead I
• T wave inversion in the anterior leads

significant problem that the Wolff-Parkinson-White
syndrome might cause in an elderly patient.

Clinical interpretation
The slow rhythmic variation is due to muscle
tremor, and is not cardiac in origin. The short PR
intervals, slurred upstroke of the QRS complexes
and inverted T waves are due to the
Wolff-Parkinson-White syndrome.

What to do
Ask if the patient has Parkinson's disease: a
Parkinsonian tremor would explain the baseline
variation. Does the patient give a history of
palpitations or syncope? This would be the only

Summary ***
Muscle artefact, possibly Parkinson's disease;
Wolff-Parkinson-White syndrome.

See pp. 104 and 357



A 30-year-old woman, who had been treated for depression for several years, was admitted to hospital as
an emergency following deliberate self-harm involving a small number of aspirin tablets. There were no abnormalities on
examination but this was her ECG. Does it worry you?
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The ECG shows:

• Sinus rhythm
• Normal axis
• Normal QRS complexes
• T wave inversion in leads I, VL, V4-V6

Clinical interpretation
Anterolateral T wave inversion is most commonly
due to ischaemia, but this seems unlikely in a
young woman with no evidence of heart disease.
A cardiomyopathy would be another possibility,
but repolarization (T wave) abnormalities can be
caused by lithium therapy.

What to do
As always when a diagnosis is not clear, find out
what drugs the patient is taking. This patient
was taking lithium, and exercise testing and Summary
echocardiography showed no evidence of heart Anterolateral T wave inversion due to lithium therapy.
disease.

I !(» | See p. 372



ECG 150 This ECG was recorded from a 40-year-old man who was admitted after collapsing in a supermarket. By
the time he was seen he was well, and there were no abnormal physical signs. Would you pass this ECG as normal?
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The ECG shows:

• Sinus rhythm, rate 70/min
• Normal PR and QRS duration
• Normal axis
• QRS complexes in leads V1-v2

 snow an

pattern
• ST segment elevated, and downward-sloping, in

V1-V2

• Normal T waves

Clinical interpretation
This is not a normal ECG. The appearances in
leads V1 and V2 are characteristic of the Brugada
syndrome.

What to do
The Brugada syndrome involves a genetic
abnormality that alters sodium transport in the
myocardium, and predisposes to ventricular
tachycardia and fibrillation. This patient's collapse
may well have been due to an arrhythmia. The
syndrome is often familial. The ECG changes are

not constant, and on the day after admission this
patient's ECG was perfectly normal. The ECG
changes can be induced, and ventricular
tachycardia caused, by antiarrhythmic drugs. The
only treatment is an implanted defibrillator.

Summary
Brugada syndrome.

See p. 134
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