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EDITORIAL

Full polysomnography versus home sleep study: searching
for the optimal procedure
H. Teschler*, M. Berthon-Jones**
A patient presents to his primary care physician with
severe hypersomnia. How do we balance the clinical
and economic requirements? One approach is to refer
all patients to full polysomnography in the first instance.
The waiting list is unacceptable, and the expense is
great, but no repeat diagnostic studies are required. At
the other extreme, the primary physician sends a patient
home with a pulse oximeter. The equipment is cheap
and robust, and interpretation is easy, but an unacceptable proportion of sleep disordered breathing, and all
other causes of hypersomnia, will be missed [1].
In this issue of the Journal, PARRA et al. [2] compare
the cost of limited home respiratory monitoring using
the Edentec™ device, followed by repeated home studies where necessary, with the cost of obligatory full
polysomnography. The result is a resounding victory for
limited respiratory monitoring: in their sample population this is of the order of three times cheaper, but of
comparable accuracy. The authors meticulously address
most of the technical limitations of their excellent and
timely study, and we need not examine these here. However, there are a number of philosophical limitations to
studies of this sort, which are worth some discussion.
The first question concerns the definition of a respiratory event. PARRA et al. [2] have chosen a particularly
generous definition for the polysomnographic studies: any discernible reduction in nasal thermistor signal
or period of thoraco-abdominal paradoxical motion lasting ≥10 s associated with an arousal or with a cyclic
dip in saturation. Consider a patient whose primary
cause of hypersomnolence is 30 arousals·h-1 due to
back pain. All humans have a large increase in airway
resistance during sleep, associated with a large increase
in respiratory effort, and with a reduction in ventilation
[3, 4]. Therefore, our subject with back pain will have
30 discernible periods of reduction in nasal airflow,
associated with 30 events·h-1. Or, to be slightly more
provocative, consider a completely normal subject, or a
normal subject with a blocked nose [5]. MATHUR and
DOUGLAS [6] give the median frequency of electroencephalography (EEG) arousals from nocturnal sleep
during first night polysomnography as 21 events·h-1,
and 30 events·h-1 was a common finding in normals. Our
normal subject would therefore have an apnoea/hypopnoea index (AHI) of up to 30 events·h-1. It is essential
that normal ranges be established before using superinclusive definitions of hypopnoea. Ultimately, the only
way to diagnose extremely mild degrees of obstructive
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sleep apnoea syndrome would be to show an improvement after tracheostomy. We recommend that the increasingly common practice of gradually widening the
definition of hypopnea should cease, and instead, symptomatic sleep apnoea syndrome with little to show on
polysomnography be assessed by a trial of continuous
positive airway pressure (CPAP).
A second philosophical problem is the confounding
of the effects of reduced montage and different sensors
with the home versus laboratory effect; there is likely
to be spuriously lighter sleep and more arousals in the
laboratory. Indeed, a likely advantage of home diagnosis is immediately revealed by sleeping for one night in
one's own laboratory with all the equipment on: an experience that we strongly recommend to those who have
not tried it.
A third problem is revealed by an informative mixing of metaphors. To compare the polysomnography
and home results, the authors very reasonably use a
BLAND and ALTMAN analysis [7]. The metaphor is that
the AHI during polysomnography is not the gold standard, but just another fallible estimate of what is happening most nights at home. DOUGLAS et al. [8] have
demonstrated that knowing the sleep staging results
does not assist the diagnosis if the case-mix has a high
probability of simple obstructive sleep apnoea. Conversely,
the Barcelona group [2] have, again very commendably,
presented receiver operator characteristic curves for sensitivity and specificity for the diagnosis of obstructive
sleep apnoea syndrome using a polysomnographic cutoff of 10 events·h-1 as the gold standard. It is important
to examine which of these metaphors is correct. In our
opinion, the reason for using polysomnography is not
that it gives a better measurement of the AHI at home;
it probably does not [9]. The reason for using polysomnography is that (unlike reduced montage studies, at
home or otherwise) it permits the diagnosis of nonrespiratory causes of hypersomnia, and that is the only sense
in which it is a gold standard. The real question is not
"What is the AHI?" but "Will this patient's quality of
life improve with CPAP, oxygen, nasal ventilation, etc.?";
the gold standard is the outcome of the therapy [10].
It is not always possible to reliably differentiate obstructive and central sleep apnoea without using either
ribcage plus abdominal movement, or diaphragm electromyograph (EMG), or oesophageal pressure. However,
in both cases the subject will go on to CPAP titration,
and it will then become apparent whether there are open
airway central events, suggesting more ominous aetiology and requiring more complex therapy [11].
A middle pathway misses nobody, but detects most
cases of simple obstructive sleep apnoea syndrome quickly. The patient is referred to a specialist out-patient
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clinic, where reasonably detailed unattended home respiratory monitoring is performed, with the object of
detecting most cases of sleep disordered breathing [2,
12]. An experienced technician is required to educate
the patient and set up the equipment, which is more
complex than that for simple oximetry, and a percentage of studies will be lost. A moderately experienced
specialist physician is required to interpret the results.
The waiting list is moderate, and the cost per test is
moderate. If positive, the patient goes on to CPAP titration immediately. One would not contemplate, for
example, an irreversible procedure such as uvulopalatopharyngoplasty (UPPP) or surgical mandibular advancement on the strength of this result [13].
At CPAP titration, whether manual [9] or automated
[11, 14], it will become apparent if the subject has a
more complicated disorder of breathing secondary to a
stroke, cardiac failure, diseases of the lung and chest
wall, or neuromuscular diseases, such as central sleep
apnoea, Cheyne-Stokes breathing or rapid eye movement (REM) hypoventilation and hypoxia, which will
require oxygen bilevel ventilation, or other highly specialized therapy. If the limited diagnostic procedure is
negative, there are many possibilities. Did the patient
sleep at all? Did he/she have REM sleep? Did he/she
sleep on his back? Was the drug and alcohol level [15],
degree of somnolence, and state of the nasal airway typical? Did he/she have bronchospasm? Does the patient
have upper airway resistance syndrome with repeated
arousals, but not many, desaturations, or hypopnoea [16]?
Does the patient have narcolepsy, periodic leg movements (PLMs) [17], or one of the less common parasomnias? The patient then goes on to full polysomnography
at a specialist centre.
The split night study, combining diagnosis and initiation of CPAP therapy, has been introduced as an alternative cost containment measure [18]. This has the major
disadvantage that it halves the time available for introduction of CPAP, perhaps the most critical moment in
management. In addition, the first and second halves of
the night are not equivalent [19].
In summary, we provisionally recommend the following management pathway: 1) history and physical
examination, with emphasis on the upper airway, and on
presence of neurological, cardiac or lung disease, either
as the cause of, or secondary to, sleep disordered breathing; 2) if the history and physical examination suggest
a high probability of uncomplicated obstructive sleep
apnoea, the subject proceeds to unattended home respiratory monitoring, with a minimum of pulse oximetry
and semiquantitative nasal airflow; 3) if test results
plus history indicate a 90% probability of simple sleep
apnoea, then CPAP is initiated in a semi-attended setting, with the ability to monitor successful normalization of breathing, and the ability to pick up subjects
with mouth leak, or residual untreated sleep disordered
breathing; 4) if sleep disordered breathing and desaturation is shown to be satisfactory controlled, the subject is sent home on CPAP; and 5) intensive out-patient
support during the first 2 weeks with monitoring of symptomatic improvement and compliance.
If the subject fails to meet the clinical criteria at Step
2, shows complex or equivocal results at Step 3 has continuing sleep disordered breathing or desaturation at
Step 4, or has persisting symptoms at Step 5, the subject
is likely to have disease processes other than simple obstructive sleep apnoea, and proceeds to polysomnography.

By requiring that symptomatic patients with negative
or equivocal studies are always followed up, we miss
nobody. By requiring that no irreversible procedure is instituted on the basis of a positive result, we do no harm.
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