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Hyperventilation as a cause
of panic attacks
The syndrome characterised by repeated panic attacks has
been known by several names, including muscular exhaus-
tion of the heart, neurasthenia, irritable heart, anxiety
neurosis, effort syndrome, and cardiac neurosis.1 More re-
cently The Diagnostic and Statistical Manual of Mental Dis-
orders has created a subcategory of panic disorder as a
diagnostic entity of its own, distinguished from generalised
anxiety disorder.2 The manual's definition of panic disorder
states that attacks are manifested by the sudden onset of
intense apprehension, fear, or terror, often associated with
feelings of impending doom. The most common symptoms
experienced during an attack are dyspnoea; palpitations; chest
pain or discomfort; choking or smothering sensations; dizzi-
ness, vertigo, or unsteady feelings; feelings of unreality;
paraesthesias; hot and cold flushes; sweating; faintness;
trembling or shaking; and fear of dying, going crazy, or doing
something uncontrolled during the attack. Attacks usually last
minutes; more rarely hours.

Several suggestions have been made recently for dis-
tinguishing between generalised anxiety and panic disorder.
Double blind studies have shown that antidepressants are
effective in the treatment of patients with panic disorders,3-6
leading to the hypothesis that panic attacks of sudden onset
with appreciable autonomic symptoms and overwhelming fear
may represent an "endogenous" or "biogenic" form of anxiety
disorder. The mechanism by which antidepressants achieve
this effect is in dispute, however, being seen by some as

evidence of a central, noradrenergic basis to anxiety7 and by
others as an effect on depressive features which may accompany
the panic disorder.8
A second aetiological hypothesis proposes that panic attacks

may be a consequence of peripheral beta adrenergic hyper-
activity9 or of a hyperdynamic beta adrenergic circulatory
state.10 Beta adrenergic agonists induce panic attacks in
patients already susceptible to the disorder; conversely, beta
adrenergic antagonists (for example, propranolol) can reverse
or suppress panic attacks. These findings have been taken to
suggest that subjects who experience panic attacks may have
an underlying beta adrenergic supersensitivity.

Another possible cause of panic attacks is hyperventilation,
which is an important component of panic attacks but has
received no mention in recent reviews.'1 12 In contrast to the
other possible causes of these attacks hyperventilation may be
diagnosed with simple tests and can be treated.

Lewis suggested that many, if not all, people may sometimes
react to stress or anxiety by overbreathing and that this might
be part of the "fight or flight" response.'3 In the absence of a
compensating increase in metabolic rate, hyperventilation
lowers the partial pressure of carbon dioxide in arterial blood
(Paco2) and increases its pH. These two changes are thought to
cause the wide range of symptoms-dizziness, feelings of
unreality, paraesthesias, tremor, choking, chest pain, and
palpitations-which closely resemble those generally accepted
as typical of panic attacks. The unpleasant sensations that
occur after a fall in Paco2 may make the patient concerned
about his health and may provoke specific fears of heart attack
or sudden death. Increased apprehension may then lead to
further hyperventilation and a vicious circle of increasing
symptoms.'3 Clark's review14 catalogued the evidence that
patients with anxiety neuroses hyperventilate when compared
with controls"5; that hyperventilation may cause anxiety'6; and
that controlled ventilation improves the symptoms of some
anxious patients.'7-20 Hyperventilation has also been impli-
cated in agoraphobia,21 in which the symptoms of panic
resemble those in generalised anxiety disorders.22

Usually the diagnosis of hyperventilation depends on
assessing the effects of a provocation test, in which the patient
voluntarily overbreathes for two to three minutes. The
symptoms experienced are compared with those experienced
by that same patient in a typical panic attack.'7 Patients who
recognise the similarity of the symptoms may be assumed to
hyperventilate during their panic attacks; patients who do not
recognise the symptoms may be assumed not to hyperventilate.
Once diagnosed, treatment consists of training in responding
to stress or anxiety with slow breathing.'9 20
Lum has claimed that 95% of a sample of over 1000 patients

diagnosed as hyperventilating by this method lost all their
symptoms or were appreciably improved by a treatment pro-
gramme which included training in slow breathing.'7 Clearly
claims for the efficacy ofthis treatment and for the effectiveness
of this diagnostic technique need to be tested in a controlled
trial with objective measures.

Panic attacks may be precipitated by the same circumstances
as cause hyperventilation. Both panic attacks and hyper-
ventilation commonly occur after muscular exertion,'323-25
and both may occur while falling asleep or waking.'3 24 Hyper-
ventilation may be either a component of the initial event, as in
exertion, or a response to it, as perceiving a threat. The main-
tenance of the disorder may result from the development of a
fear of any bodily sensation resembling those experienced
during the initial panic attack in a feedback loop, as described
by Breggin.26 This mechanism postulates particular somatic
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sensations becoming the cue and precipitant for further anxiety
leading to hyperventilation and recurrence of panic attacks.
Patients with panic disorders who also have respiratory or
cardiac disease (whose symptoms might be the cue for an
initial panic attack) and who consequently experience abnormal
somatic sensations may repeatedly respond to them with panic.
This is also consistent with the effects of administration of beta
adrenergic agonists and beta adrenergic blockers. Because
hyperventilation must be mediated by central processes clearly
these processes can be activated either "reactively," as a
response to an awareness of threat, or "endogenously," as a
result of some pathological process. Either way these processes
might be influenced pharmacologically, thus accounting for the
apparent effect of antidepressants.

Plainly hyperventilation deserves further consideration and
it should be included in the differential diagnosis of all cases of
panic disorder whether or not there appear to be other sources
of frightening somatic sensations.

G A HIBBERT
Research Psychiatrist and Honorary Senior Registrar,
University Department of Psychiatry,
Oxford OX3 7JX
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Regular Review

Bone scintigraphy in benign bone disease

JAMES H McKILLOP, IGNAC FOGELMAN

The introduction of phosphates labelled with technetium-99m
in the early 1970s led to wide use of isotope bone scanning in
the evaluation of patients with malignant disease.' The prin-
ciple of the bone scan is that the tracer that is injected
intravenously is incorporated into the bone crystal matrix;
the main determinants of regional deposition are thought to
be osteoblastic activity and blood flow.2 So bone scans reflect
bone function rather than structure, and areas of abnormal
function have an increased uptake of the tracer-"hot spots."
Disease often changes bone function before structure so that
the bone scan is usually more sensitive than radiographic
studies of the skeleton. Many disorders produce changes in
osteoblastic activity, however, so that though an abnormal
pattern may suggest a particular diagnosis, changes in a bone
scan are non-specific and often have to be correlated with the

results of other investigations, including x ray films of ab-
normal areas or bone biopsy.

In recent years there has been growing awareness that bone
scanning may be valuable in non-malignant bone diseases.
This review considers the application of the technique in
trauma, osteomyelitis, metabolic bone disease, aseptic necrosis,
Paget's disease, and arthritis.

Trauma

A bone scan is unnecessary in most cases of skeletal trauma,
since x ray films usually provide adequate information. A
scan may be of value in radiologically difficult areas such as
the wrist, hips, ribs, and sternum; a fracture is highly unlikely

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.288.6413.263 on 28 January 1984. D

ow
nloaded from

 

http://www.bmj.com/

