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Ventilatory assistance in patients with Duchenne

muscular dystrophy
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D
uchenne muscular dystrophy (DMD) leads to progres-
sive muscle weakness, causing respiratory failure [1,
2]. Untreated patients die at ,25 yrs of age, and the

mean age of death in the 1960s was 15 yrs. The introduction of
mechanical ventilation has improved survival compared with
historical controls [1–3]. This finding has led to general
agreement that noninvasive ventilation prolongs life in
patients with DMD, although no controlled studies have been
performed to confirm this hypothesis [4].

Noninvasive mechanical ventilation is initially offered at night
to treat sleep-related breathing disorders and hypoventilation,
which are common in patients with DMD [5, 6]. Breathing
during sleep should be evaluated by polysomnography with
continuous CO2 monitoring [7], or by continuous CO2

monitoring alone if polysomnography is not available.
Overnight pulse oximetry combined with an early-morning
arterial blood gas measurement (to detect a base excess) may
also be used to monitor nocturnal ventilation.

As the disease progresses, hypoventilation starts to occur
during the daytime, and additional daytime ventilation is
offered [4]. When noninvasive mechanical ventilation is
inadequately effective, poorly tolerated or not feasible owing
to severe upper airway dysfunction, invasive ventilation via a
tracheostomy may be considered [4]. Preliminary results
suggested that mechanical ventilation by tracheostomy was
more effective than noninvasive mechanical ventilation in
preventing death, although disability was more severe in the
tracheostomised patients [3].

Noninvasive ventilation via a mouthpiece provides round-the-
clock ventilatory assistance to patients with little or no vital
capacity, which may improve the effectiveness of ventilation
and, with assisted coughing techniques, delay the need for
tracheostomy [4]. In the current issue of the European
Respiratory Journal, TOUSSAINT et al. [8] report on outcomes
seen with this technique over a mean period of 8.6 yrs. This is
the first study of outcomes in patients with DMD receiving
24-h noninvasive mechanical ventilation. Of the 42 patients,
10 died before tracheostomy: five from heart failure with

low-output syndrome, two from sudden death and three from
acute respiratory failure. Whether these patients would have
survived with tracheostomy cannot be determined. Another
unanswered question is whether tracheostomy would have
induced other causes of death in these patients. A randomised
study comparing 24-h noninvasive ventilation via a mouth-
piece and ventilation via a tracheostomy could answer these
questions but is unlikely to be conducted, as it would raise
formidable practical problems. However, the study by
TOUSSAINT et al. [8] provides valuable information.

First, although comparisons with other studies are difficult, the
mean survival was 31 yrs, suggesting that this approach did
prolong life compared to the experience at the Newcastle
Muscle Centre (Newcastle upon Tyne, UK), where home
ventilation has been used since 1989 [1].

Secondly, respiratory failure caused 30% (three out of 10) to
50% (five out of 10, including the sudden deaths) of the deaths.
Therefore, although respiratory failure was not completely
eliminated by 24-h noninvasive ventilation, heart failure
became the leading cause of death (50–70% of deaths).
However, because invasive mechanical ventilation may be an
important optimiser of cardiovascular function [9], tracheos-
tomy might conceivably also treat heart failure.

Thirdly, figure 4 in the report by TOUSSAINT et al. [8] clearly
suggests that, contrary to those authors’ comment, transcuta-
neous CO2 tension remained above 5.99 kPa and 6.65 kPa in
eight and four patients, respectively, after initiation of 24-h
mouthpiece noninvasive ventilation.

Fourthly, in their discussion, TOUSSAINT et al. [8] clearly outline
the advantages of mouth breathing and the disadvantages of
tracheostomy in patients with DMD. However, tracheostomy
may also have a number of advantages: ventilation is more
secure and effective, and direct airway suctioning can be
performed during periods of airway hypersecretion. By
reducing the work of breathing [10], tracheostomy may also
reduce the number of hours of ventilatory support needed per
day. In addition, swallowing can be preserved, and speech can
be obtained during both inspiration and expiration in
invasively ventilated patients [11].

Daytime noninvasive ventilation via a mouthpiece should not
be viewed as an alternative to tracheostomy. There is wide-
spread agreement that noninvasive ventilation is preferable to
invasive mechanical ventilation at the early stages of DMD [4].
The study by TOUSSAINT et al. [8] demonstrates that patients
with DMD should try diurnal noninvasive ventilation via a

*Intensive Care Unit and Dept of Physiology-Functional Testing, Garches Institute, and Centre for
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mouthpiece when nocturnal noninvasive ventilation becomes
inadequately effective. However, the observational data
reported by TOUSSAINT et al. [8] also highlight the limitations
of this technique. The current authors believe that ventilation
via tracheostomy still has a place in the management of DMD,
albeit a far smaller one than in the past.

Determining the best date for tracheostomy in patients with
DMD remains a challenge. TOUSSAINT et al. [8] show that death
by respiratory failure can occur despite 24-h ventilation,
adding to the evidence that respiratory failure develops
insidiously in DMD. Furthermore, the large proportion of
deaths due to heart failure invites questions about the possible
effectiveness of invasive ventilation compared with noninva-
sive ventilation in improving or preventing heart failure. Thus,
it is necessary to determine whether tracheostomy should be
offered prophylactically, reserved for patients who are
completely unable to breathe independently and/or per-
formed when the first signs of heart failure develop. Studies
of the prognosis and quality of life of tracheostomised DMD
patients would help to answer this question [3, 12].

In addition, the decision to perform tracheostomy should only
be taken with the patient’s informed consent and after careful
discussion of the impact of social factors and living arrange-
ments. It should also be noted that the access to the resources
necessary to support patients living at home with tracheost-
omy ventilation varies widely throughout Europe; mouthpiece
ventilation may be especially valuable in countries where these
resources are scarce.
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