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Polysomnography for the management of progressive
neuromuscular disorders
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Invasive mechanical ventilation through a tra-
cheostomy (TMV) is widely used to improve the
survival of patients with severe restrictive respiratory
disease caused by progressive neuromuscular diso-
rders. For the last 20 yrs, there has been intense
interest in noninvasive intermittent positive-pressure
ventilation (NIMV) as a means of avoiding trache-
ostomy in these patients [1]. However, there is no
evidence that NIMV is beneficial before the develop-
ment of daytime hypercapnia, and NIMV may even
be detrimental by causing a delay in seeking medical
advice during acute exacerbations. In keeping with
this possibility, a randomized study in which RAPHAËL

et al. [2] evaluated the effect of NIMV on patients with
Duchenne9s muscular dystrophy before the stage
of daytime hypercapnia, found an unexpected higher
risk of death in the group receiving NIMV. It can
be argued that this study did not use appropriate
inclusion criteria for selecting the subset of patients
most likely to benefit from "preventive" NIMV.
Another limitation of this study is that effectiveness
of NIMV during sleep (the most important period of
NIMV) had not been evaluated at the time, whereas
there is now firm evidence that leaks can occur
when NIMV is delivered during sleep, to the possible
detriment of NIMV efficacy [3, 4]. Furthermore,
treatment compliance was assessed by patient inter-
view and by home visits only, two subjective methods
that failed to reliably estimate treatment compliance
in a study of patients with sleep apnoea syndrome [5].

This issue of the journal contains an outstanding
review by BOURKE and GIBSON [6] of the literature on
interactions between sleep and breathing in neuro-
muscular patients and on the beneficial effects of
NIMV during sleep. As pointed out by BOURKE and
GIBSON [6], although respiratory muscle function is
generally more vulnerable during sleep (particularly
during rapid eye movement) than during wakeful-
ness, the criteria for using NIMV are mainly daytime
parameters [7]. Furthermore, only recently have
consensus guidelines incorporated criteria related to
hypoventilation during sleep [8, 9], namely, symp-
toms suggesting hypercapnia [8, 9] during sleep and

oxygen desaturation for five consecutive minutes [9].
However, it has been reported that patients with
neuromuscular disorders tend to underestimate symp-
toms such as fatigue before using mechanical ventila-
tion and that this treatment induces a marked
improvement [10, 11]. In addition, as the oxyhaemo-
globin dissociation curve has a sigmoid shape, pulse
oximetry can be relatively insensitive for detecting a
significant decrease in oxygen tension in arterial blood
(Pa,O2 ) when Pa,O2 values are above 55–60 mmHg;
therefore, episodes of significant hypoventilation
may be missed. Thus, if neuromuscular patients with
nocturnal hypercapnia, even in the absence of daytime
hypercapnia, are considered candidates for long-term
ventilatory assistance, the indirect criteria of noctur-
nal hypoventilation proposed by the consensus guide-
lines [8, 9] may be best viewed as sufficient but not
indispensable for deciding to use NIMV.

This underlines the current disagreement between
intensivists and traditional sleep specialists [12].
Clearly, caregivers involved in the medical manage-
ment of neuromuscular patients should be encouraged
to obtain sleep polysomnographies in these patients.

Which measurement techniques should be done
during polysomnography? Probably those recently
recommended for the diagnosis of sleep-related
breathing disorders [13] with, in addition, transcuta-
neous partial pressure of carbon dioxide recording
to detect a possible gradual rise in carbon dioxide
tension in arterial blood during the various sleep
stages.

When should polysomnography be performed? The
present authors perform overnight polysomnography
in all neuromuscular patients as early as possible as
a baseline recording, and repeat the study according
to the course of the neuromuscular disease to detect
abnormalities during sleep and to demonstrate to the
patient that treatment should be initiated. In addition,
polysomnography should be repeated periodically
after treatment initiation to evaluate the beneficial
effects. It is clearly helpful to show the patients
that the treatment corrects sleep and breathing
abnormalities.

In addition, these follow-up polysomnography
studies conducted during sleep can allow detection
and correction of unexpected poor efficacy of treat-
ment on ventilation and sleep stability, which is
generally due either to asynchrony between the patient
and the ventilator (this is particularly true in patients
receiving NIMV, who are not yet entirely dependent
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on the ventilator) and/or to the occurrence of mouth
leaks, which induce sleep fragmentation [3, 4]. The
present authors found mouth leaks in 20% of patients
during either NIMV or TMV with cuffless tubes [14].

Finally the review by BOURKE and GIBSON [6] gives
us the opportunity to underline the need for perform-
ing polysomnography in neuromuscular patients both
before and after treatment. Early polysomnography
ensures detection of the earliest criteria for noninva-
sive intermittent positive-pressure ventilation, i.e.,
episodes of nocturnal hypercapnia and their adverse
effects on sleep. Polysomnography is valuable for
ensuring adequate sleep and ventilation during non-
invasive intermittent positive-pressure ventilation and
tracheostomy.

References

1. Rideau Y, Gatin G, Bach JR, Gines G. Prolongation
of life in Duchenne9s muscular dystrophy. Acta Neurol
1983; 5: 118–124.
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