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lackout is a common, alarming
symptom occurring across patients
of all ages, and can create enormous
psychological and social distress. In
this review, we describe a new clinical
approach that improves healthcare delivery
to patients suffering blackouts.

Introduction
Case history 1

PL is a 19-year-old female who presented with two

episodes of blackout accompanied with convulsions.

She was diagnosed with epilepsy and prescribed
carbamazepine. Episodes continued, however,

and one year later she was further investigated by
tilt-testing and discovered to have cardioinhibitory
vasovagal syncope. A dual-chamber rate-drop-
response pacemaker was implanted and no further
episodes occurred during five years of follow-up.
Anticonvulsant medication was stopped without

ill effect.

Case history 2

CM is a 72-year-old male admitted for pain control
following an unwitnessed fall, which although
initially believed to be a mechanical fall, was

later revealed to be unexplained. He denied any
prodromal symptoms or loss of consciousness

and had suffered five previous falls in the last 12
months, developing symptoms of depression as

a result. Previous investigations (Holter monitoring,
echocardiogram and Doppler studies) were
unremarkable. Tilt-testing, however, confirmed

a diagnosis of vasodepressor vasovagal syncope.
After being given preventive advice, he remained
asymptomatic after two years of follow-up, regained
confidence and no longer suffers from depressive
symptoms.

Diagnosis

Blackout (a sudden, transient loss of consciousness,
table 1) is a frightening symptom for many
patients. The current convention of having entirely
separated cardiological and neurological pathways
is hampering speedy, accurate and cost-effective
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Table 1. Definitions

Blackout

Sudden, transient loss of conciousness

Its causes involve mainly cardiovascular causes,
resulting in syncope or neurological causes,
predominantly epilepsy

Syncope

A symptom with transient, self-limited loss of
consciousness usually leading to collapse. The onset
of syncope is relatively rapid, and the recovery
is spontaneous, complete and usually prompt.
The underlying mechanism is transient global
hypoperfusion of the brain

It is derived from the Greek word ‘synkoptein’,
meaning to ‘cut off’, reflecting the reduction of blood
flow to the brain — a cardiovascular phenomenon

Epilepsy

Neurological condition characterised by recurrent,
unprovoked seizure

Seizure: manifestation of an abnormal and excessive
synchronised discharge of a set of cerebral neurones

diagnosis. As a consequence, a significant
proportion of sufferers are either not assessed or
are misdiagnosed (for example, with epilepsy) with
potentially disastrous effects on their well-being.

In this review, we highlight the challenges in
managing patients presenting with transient loss
of consciousness, the implications of misdiagnosis,
and present the concept of rapid access blackout
clinics — a novel clinical pathway that can
streamline and improve the healthcare delivery to
patients suffering blackouts.



The scale of the problem

Epilepsy

Even though epilepsy (the principal
neurological cause of blackout) is one of the
most common serious neurological conditions
in the UK with a prevalence between 0.7-1%,}
only one to two new cases occur per year
within the average list size of a UK general
practitioner.? The condition, nevertheless,

can confer significant morbidity and mortality
for patients. For instance, important medical
complications include status epilepticus,
injuries from falls, aspiration and sudden
unexpected death, which is estimated to
account for 500 deaths per year in the UK.3
In addition, patients are faced with a high
social burden including mistreatment, social
stigma, educational difficulties and driving and
employment restrictions.

Syncope

Syncope, in contrast to epilepsy, is far more
common: it affects half of the UK population
at some point in their lives, and is responsible
for 3% of accident and emergency admissions
and 1% of all admissions to hospital.* It shows
a similar bi-modal incidence to epilepsy® as it
appears to be increased in two age clusters

— the young and the elderly.® In the young,
there is a peak around 15 years of age, with
females having more than twice the incidence
of males. In the elderly, it affects 35% of
adults over 65 years and 45% over 80 years.”
Syncope, therefore, just like epilepsy, imposes
an important medical, social and economic
burden on the general population.

Among the causes (table 2), the most common
is neurally-mediated syncope, which refers

to a group of cardiovascular disturbances

that are characterised by the triggering of a
reflex response. Despite extensive research,
the afferent arc remains to be elucidated

but the efferent arc involves a reduction in
sympathetic outflow to the vasculature and

the heart and activation of vagal efferents,
causing vasodilatation and a variable degree

of bradycardia, which causes transient global
cerebral hypoperfusion leading to transient loss
of consciousness.®

The most common form of neurally-mediated
syncope is ‘vasovagal syncope’, which causes
40% of syncopal events.® Precipitating factors
include emotional distress, fear, or prolonged
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Table 2. Causes of blackout and their underlying mechanism

Cardiovascular (syncope)
Neurally-mediated

[triggering of a reflex response giving rise to vasodilatation and bradycardial

» Vasovagal (or reflex) syncope
* Carotid sinus syndrome/hypersensitivity

« Situational syncope: cough, micturition, post-prandial, post-exercise

* Glossopharyngeal neuralgia
Postural hypotension

[inability of the autonomic system to maintain blood pressure

in upright position]

* Primary autonomic failure: multiple system atrophy, pure autonomic failure
» Secondary autonomic failure: diabetic or amyloid neuropathy, colloid cysts,

hydrocephalus, spinal cord injury

* Volume depletion: diarrhoea, Addison’s disease

Arrhythmias
[causing reduced cardiac output]

 Sinus node disease or AV conduction system disease
* Paroxysmal supraventricular and ventricular tachycardias
* Inherited syndromes (e.g. long QT syndrome, Brugada syndrome)

Structural cardiac or cardiopulmonary disease

[impaired ability of heart to increase cardiac output to meet

circulatory demands]

 Mitral or aortic stenosis

* Acute myocardial infarction/ischaemia
* Obstructive cardiomyopathy

* Aortic dissection

* Pericardial disease/tamponade

e Atrial myxoma

Cerebrovascular

[flow through vertebral artery diverted to subclavian artery]

 Vascular steal syndromes
Neurological

[seizure disorder, causing abnormal and excessive discharge of cerebral neurones]

* Epilepsy

Metabolic

[impairs CNS function in severe cases]
* Hypoglycaemia

* Hypoxia

* Hyperventilation [arterial hypocapnia causes local cerebral vasoconstriction]

* Hyponatraemia [similar to volume depletion]
Psychiatric

[faked blackout]

* Psychogenic pseudo-syncope

standing, and there are usually early symptoms
and signs such as pallor, weakness or nausea.
On regaining consciousness, the patient may
complain of persistent weakness.® Indeed, in
common with other causes of syncope, although
there is rapid and complete recovery from the
transient loss of consciousness, patients may
continue to experience unpleasant symptoms
such as exhaustion, dizziness and dyspnoea for
hours or days after the syncopal episode.'®

Syncope as a disability

Recurrent syncopal events, which affect one
in three patients, can dramatically impair all
aspects of physical and social functioning,
affecting activities of daily living, driving,
employment, and impacting on interpersonal
relationships.® Affected patients are also
predisposed to sustain injury from collapse!!
and the functional impairment has been
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reported to be similar to patients suffering
from rheumatoid arthritis or chronic back pain.
Psychologically, there is a high prevalence of
chronic anxiety and depression.!?

Prognosis

Decisive management of patients can reverse
the physical and psychosocial morbidity
associated with syncope. Nevertheless,
patients affected by recurrent episodes

of vasovagal syncope have a favourable
prognosis, as they are at no increased risk

of cardiovascular mortality.'® In contrast,
patients with an underlying cardiac cause,
which includes those with structural heart
disease and arrhythmias, are at an increased
risk of non-fatal and fatal cardiovascular
events,'? especially sudden cardiac death.
Indeed, syncope is a key early symptom

in children and young adults who have
congenital life-threatening arrhythmias such
as long QT syndrome and Brugada syndrome.
Such patients need to be accurately diagnosed
as life-saving treatment can be offered.
However, evidence reveals that diagnostic
difficulties hinder the effective management
of patients who present with transient loss of
consciousness.

Diagnostic challenges

Half of all patients presenting with syncope do
not attain a diagnosis while in hospital despite
investigation.* Even for the half receiving a
diagnosis, that diagnosis can often be wrong,
with blackouts wrongly attributed to epilepsy
or a mechanical fall (especially in the elderly).

A presumptive diagnosis of epilepsy is often
made initially in a patient presenting with
syncope, and may be discovered to be
incorrect later.’> This bias may be because a
number of cardiovascular causes of blackouts,
such as vasovagal syncope or primary cardiac
arrhythmia, can masquerade as epilepsy.

It is important to remember that prolonged
syncope can result in secondary seizures.
Even in the absence of secondary seizures,
there can be urinary incontinence.'® Such
similar features arise because transient global
cerebral hypoperfusion in syncope causes
cerebral anoxia that may result in myoclonic
jerks and sometimes a full reflex anoxic
seizure. Indeed, Lempert et al.'” reported that
myoclonic activity, predominantly multifocal
jerking in proximal and distal muscles,

occurred in 90% of healthy subjects in whom
syncope was induced using a combination of
hyperventilation, orthostasis and the Valsalva
manoeuvre. The underlying mechanism of
epilepsy is different, with seizures resulting
from neuronal hyper-excitability rather

than transient hypoperfusion. Regardless

of underlying mechanisms, the manner

of presentation understandably causes a
diagnostic hindrance, although there is a
propensity towards overdiagnosing epilepsy.

Syncope masquerading as epilepsy

Around 20-30% of adults and 40% of
children'® who are diagnosed with epilepsy
do not actually have the condition. In
children, syncopal events are commonly

due to ‘neurally-mediated syncope,’ also
called ‘reflex asystolic seizures,” which
highlight a cardiorespiratory disturbance,

not a neurological disturbance like epilepsy.
Diagnosis is particularly difficult in children
because a clear first-person history is often
unavailable in the very young, and clinical
features are easily mistaken to be due to
epilepsy.

This is a critical public health issue, therefore,
due to the number of patients affected,
approximately 100,000 in the UK alone, and
due to the consequences of misdiagnosis for
patients, such as:

® denial of potentially life-saving treatment,
such as a pacemaker or defibrillator

® commencement on potentially harmful
anticonvulsant therapy

® symptom recurrence may lead to more
expensive drugs being employed (with high
cost to both the patient and the hospital
budget)

® symptom recurrence may also lead to
diagnostic ambiguity, further investigative
costs and further delay for correct treatment
to be initiated

® impingement of high social burden in
education, employment, driving and life
insurance.

Substantial financial savings could be made
from correct management of patients, as
reported by the All Parliamentary Group

on Epilepsy in 2007:° the annual cost of
epilepsy misdiagnosis in England is estimated
at around £189 million a year, which takes
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into account unnecessary treatment costs,
economic costs of lost work and payments of
the Disability Living Allowance, which itself
totals £55 million a year.

Syncope masquerading
as mechanical fall

Syncope and mechanical falls are the

most common reasons for elderly patients

to present at an accident and emergency
department.?° Misdiagnosis of mechanical
falls is most problematic in this group of
patients and represents another challenge

in obtaining a correct diagnosis: 30% of
patients aged = 65 may not admit to loss of
consciousness due to retrograde amnesia, but
the resultant fall will be reported.?! This is
further hampered by the lack of an eyewitness
account in 50% of cases.?? As a result,
doctors may be swayed to diagnose a fall

and patients will not be treated for the actual
precipitating cause, such as an arrhythmia.
This increases the likelihood of more falls with
an allied increase in morbidity and mortality,
and also contributes to the rising costs of
managing falls, estimated to cost the NHS
over £1 billion each year.

The rapid access
blackout clinic

Historic assessment and management
pathways appear to be failing patients
presenting with transient loss of
consciousness. One study® reported that
the length of stay in hospital after acute
admission for those over 65 years was 5-17
days, highlighting the implementation of
variable management plans. This has been
contributed to by disparity among hospitals
in the investigative approach to patients and
highlights the difficulty in acquiring the correct
diagnosis.'*

Effective handling of patients with blackouts
comes from early clinical evaluation by
specialist staff trained to do this rapidly

and efficiently, and who have access to all
necessary facilities without requiring elaborate
inter-referrals, which create confusion and
delay. Within this model of care is the
opportunity to apply management strategies
to patients presenting with blackouts that
deliver diagnostics decisions.

The Department of Health Heart Team Expert
Reference Group for the National Service
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Figure 1. Imperial College Healthcare NHS Trust Blackout Protocol

Initial assessment: syncope or epilepsy?

SYNCOPE EPILEPSY
Suggesting neurally-mediated syncope Suggesting cardiac syncope
(arrhythmias/structural disease)
Medical history  After unpleasant sight, sound, smell, pain * Presence of severe structural heart * Cut tongue
* Prolonged standing, in heat disease * Post-ictal confusion
* Nausea/vomiting afterwards * During exertion, or supine * Limbs jerking
* With head rotation * Preceded by palpitation * Déja vujjamais vu before spell
* No cardiac disease * Accompanied by chest pain  Head turning during spell
¢ Family history of sudden cardiac death « Headache

* Muscle aches
* History of brain injury
* Family history of epilepsy
Cardiac syncope
Examination and e Irregular rhythm
ECG e Murmur
e Abnormal ECG
Orthostatic hypotension
Supine-to-upright * Decrease by >20 mmHg or <90 mmHg
blood pressure systolic
change

Appropriate further investigations

SYNCOPE EPILEPSY

For suspected neurally-mediated syncope For suspected cardiac syncope

« Tilt-testing (especially in young, without suspicion of cardiac or neurological disease) ¢ Echocardiography e EEG

» Carotid sinus massage — after appropriate safety assessment, e.g. carotid duplex * ECG monitoring * MRI/CT
US (especially in elderly, without suspicion of cardiac or neurological disease OR (Holter or implantable loop recorder)

syncope occurs during neck turning)

Additional testing

3 Arrhythmia specifically suspected -3 Electrophysiological studies

1 Palpitations associated with syncope -3 ECG monitoring, echo

1 Chest pain before/after loss of consciousness -3 Echo, ECG monitoring, stress testing
11 Blackout during or after exercise -3 Echo, stress testing

Key: CT = computerised tomography; ECG = electrocardiogram; EEG = electroencephalogram; MRI = magnetic resonance imaging; US = ultrasound

Framework for Arrhythmias and Sudden arising from uncertainty about the mechanism to a blackout clinic eliminates this final block to
Cardiac Death?® formulated algorithms for the of the presenting symptom. In some localities specialist assessment of the patient.
management of patients presenting with blackout  there are rapid access seizure clinics and syncope
at four points of call: ambulance service, accident  clinics, which make it easy for referrers to get

and emergency department, general practitioner, patients through to specialist review. However,

By making diagnostic clarity its paramount
interest, the aim of the clinic is simple: to

and secondary referral. The rapid access blackout  even in these regions, referrers may hesitate, complete a global assessment of patients

clinic is the secondary referral care pathway, a especially in the many patients where they (referred by accident and emergency or their
single out-patient clinic accessible within two cannot be immediately confident of which group general practitioner) that will secure a definitive
weeks of referral that eliminates referral delays of aetiologies to suspect more strongly. Access diagnosis efficiently and cost-effectively.
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Figure 2. Patient undergoing
a tilt-test at 60°

Clinical expertise

A dedicated, specialist nursing team with
blackout skills will provide the first stage of
the diagnostic service. The nursing team

may include separate neurologically and
cardiologically trained specialist nursing sisters
or, as these skills become more widespread,
individual specialist nurses who possess both
sets of skills. Other members of the multi-
disciplinary team are brought in after initial
evaluation including specialist neurology and
cardiology doctors, geriatricians, and (where
available) clinical autonomic scientists.

Initial assessment

As highlighted in the Imperial College
Healthcare NHS Trust protocol for the rapid
access blackout clinic (figure 1), modelled

on the European Society of Cardiology
guidelines,?* the initial assessment is primarily
focused on deciding whether the patient is
likely to have syncope or epilepsy. It involves
four key components: medical history with
the aid of a computer-based extended
questionnaire, a physical examination,
electrocardiogram (ECG) and supine and
upright blood pressure, and thus ensures that
the various causes of syncope are all taken into
account; suspicion of epilepsy is principally
raised through an accurate medical history.

The questionnaire acts as a pre-assessment
form, establishing the patient’s background
medical history, which includes past cardiac
and neurological history. An eyewitness
account is a very valuable way to ascertain an
accurate history, and patients will be asked to
answer the questionnaire with the help of any
eyewitnesses before attending the clinic. The
questionnaire also contains focused questions
regarding the transient loss of consciousness:
the circumstances and experiences before,
during and after the episode (table 3). To help
guide diagnosis, the most important clinical
features differentiating between epilepsy and
various causes of syncope are outlined in

the protocol.?® This initial approach, which
may result in a diagnosis or a suspected
diagnosis, can thus discover quickly if and
where further investigative priorities need

to be placed (table 4), and will help avoid
unnecessary hospital admissions, which
alone are responsible for 74% of the cost of
investigating patients.”

Appropriate further investigation

With regards to syncope, further investigations
will be most necessary in determining if

the mechanism is neurally-mediated or of

a cardiac origin. The most valuable tests at
present for neurally-mediated syncope include
the use of tilt-testing (figure 2) to diagnose
and categorise vasovagal syncope and
performing carotid sinus massage to diagnose
carotid sinus hypersensitivity. For patients
who are young, in whom there is no suspicion
of cardiac or neurological disease, there is a
strong likelihood that vasovagal syncope is
the culprit for transient loss of consciousness,
and so tilt-testing can be particularly helpful in
securing a positive diagnosis.

A variety of protocols are employed for tilt-
testing among clinical institutions, and many
incorporate pharmacological provocation if the
initial tilt-test is negative. Our centre uses the
Westminster protocol.?®

Carotid sinus hypersensitivity is a disease

of the elderly and so older patients (over 50
years) are most likely to respond to carotid
sinus massage, especially those without
features suggesting the existence of cardiac or
neurological disease or in those who have a
typical history of syncope during neck turning.
A standardised safe technique exists although
there are contraindications, such as previous
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ventricular tachyarrhythmias or carotid bruit.?”
Some centres use carotid duplex ultrasound,
rather than clinical examination, to exclude
carotid disease before carotid sinus massage.

Ultimately, the protocol places most stress
on evaluating patients suspected of cardiac
syncope as they have a poorer prognosis
than patients with neurally-mediated
syncope. For instance, an abnormal ECG
creates a strong suspicion of an arrhythmic
cause of syncope, especially important for
some potentially life-threatening inherited
arrhythmias in children. Further investigation
of patients likely to have cardiac syncope
may involve echocardiography (if structural
heart disease is suspected) or the implantable
loop recorder, which provides a new
opportunity to diagnosing arrhythmias in
patients in whom tilt-testing does not usefully

Table 3. Focused questions relating to
transient loss of consciousness

* Do you definitely lose consciousness?

* Do you remember falling? Did you put your
hands out to stop the fall?

* Do you have an eyewitness’s account of your
collapse to complete recovery?

Before blackout

* Did anything trigger the attack? (e.g.
standing upright, turning head, alcohol, sleep
deprivation, flickering lights).

* Any early symptoms? (e.g. light-headedness,
sweating, looking pale, chest pain,
palpitations, déja-vu, strange smells or
sounds).

Duration

* How long were you unconscious for?

* Do you remember everything that happened
during the attack?

¢ Did the eyewitness see your limbs moving
whilst unconscious? How were they moving?

* Did you have involuntary leak of urine/stools?

* Was there tongue biting? Was it on the side
of the tongue or tip?

After

* Were you confused on coming round? If so,
how long did the confusion last?

* What injuries were sustained, if any?

* How frequent are the attacks?

* |s there a history of loss of consciousness
in your family?

* Have there been any reported sudden deaths
in your family under the age of 557 Is the
cause known?

« [If elderly] Did you faint as a child/teenager?

* Are the blackouts affecting your daily
activities or quality of life?



Table 4. Equipment that needs to be
accessible to the blackout clinic for the
diagnostic work-up of patients

» Standard 12-lead ECG

e 24-hour ambulatory ECG monitoring

* Blood pressure monitoring (supine
and upright)

e 24-hour blood pressure monitoring

* Tilt table testing equipment

* Implantable ECG loop recorder

* Echocardiography

* Electrophysiological testing

e Stress testing

* Cardiac imaging

* Computed tomography/magnetic
resonance imaging

* EEG/sleep-deprived or ambulatory EEG

Key: ECG = electrocardiogram;
EEG = electroencephalogram

reproduce the presenting symptom.2® Once
implanted, the patient simply activates the
device with a hand-held control after any
subsequent episode of syncope and the device
automatically retains the previous

40 minutes of ECG to memory, which almost
always includes the period of syncope

itself. The ‘Additional testing’ section under
‘syncope’ is a supplementary list of specific
recommendations that are all directed at
appropriately investigating the underlying
cardiac cause of syncope, emphasising

the need for a comprehensive investigative
approach in this group of patients.

In contrast, further investigations for epilepsy
are not essential for diagnosis but instead
are used to classify the type of epilepsy,
which is important when considering the
best treatment approach. Investigations
include the electroencephalogram (EEG) and
magnetic resonance imaging (MRI). EEG may

be useful in assessing the likelihood of further
epileptic seizures after an isolated seizure

as well as assisting syndromic classification.
MRI is often useful for identifying aetiology,
especially in localisation-related cases, such
as in hippocampal sclerosis, focal cortical
scars, malformations of cortical development,
tumours, cavernomas and arteriovenous
malformations.

Impact of STARS

The blackout charity, Syncope Trust And
Reflex anoxic Seizures (STARS — www.stars.
org.uk), is the leading resource for support
and information for both patients and medical
professionals on syncope and reflex anoxic
seizures. The STARS Medical Advisory
Committee developed a blackouts checklist,
a patient-directed checklist of important
information regarding blackouts that aims

to educate and empower patients. Almost
10,000 downloads of this document were
made in less than three months. Components
of this checklist have also been used to
structure the questionnaire that forms part of
the initial assessment of patients.

Conclusion

The effective management of patients
presenting with transient loss of
consciousness is an important clinical
challenge. Pioneered at the Manchester Royal
Infirmary, and developed further into a multi-
disciplinary cardiology—neurology collaboration
at Imperial College Healthcare NHS Trust
(part of the UK's first Academic Health
Science Centre), the rapid access blackout
clinic creates a single entry point through
which every patient can undergo a cohesive
and thorough assessment. It establishes an
easy referral pathway (for general practitioners

CLINICAL CARDIOLOGY

and accident and emergency departments),
and attempts to overcome common diagnostic
difficulties, which otherwise lead to high

rates of clinical uncertainty, misdiagnosis

and unnecessary financial costs. Widespread
availability of these clinics, now a national
priority in the UK as part of the National
Service Framework, will provide improved
healthcare for all patients affected by
blackouts @
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Editors’ note

An editorial on the rapid access blackout clinic by
Byrne and O’Shea can be found on pages 9-10 of
this issue.

Key messages

® The assessment of transient loss of
consciousness is a common clinical
problem

® A substantial proportion of patients
presenting with syncope are
either not diagnosed or are
misdiagnosed, for instance with
epilepsy or, especially in the elderly,
a mechanical fall

® The rapid access blackout clinic
attempts to overcome important
diagnostic challenges by providing
an integrated and complete
evaluation of patients that aims
to secure a definitive diagnosis
efficiently and cost-effectively
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