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Objectives

To study the incidence, clinical significance and relation-

ship between wake respiratory dysfunction and sleep-disor-

dered breathing in patients with acid maltase deficiency

(AMD).

Study design

A cross-sectional description and analysis of the waking

and sleep respiratory dysfunction of a group of patients with

AMD.

Study population

Twenty-seven patients with biochemically confirmed

AMD, seven with the juvenile type (mean age, 12.4^ 9.5

years) and 20 with the adult type (mean age, 46.7^ 12.1

years). Nine patients (33%) were non-ambulatory. Thirteen

subjects (three juvenile, ten adult) had symptomatic dyspnea

during wakefulness, and seven (two juvenile, five adult)

required ventilatory support.

Methods

Respiratory lung and diaphragm function during wakeful-

ness were assessed using arterial blood gases and both erect

and supine spirometry (inspiratory vital capacity, forced

vital capacity, peak inspiratory muscle pressure). Ventila-

tory restriction was defined as an inspiratory vital capacity

,80%, and diaphragm weakness as a postural drop .20%.

Respiratory function during sleep was studied by standard

polysomnography with oxyhemoglobin saturation and

transcutaneous PCO2 measurement. Sleep-disordered

breathing was defined as an apnea-hypopnea index .10,

and nocturnal hypoventilation as an oxyhemoglobin satura-

tion ,90% plus a transcutaneous PCO2 .50 mmHg.

Results

Ventilatory restriction occurred in 17 subjects (63%).

Inspiratory vital capacity was significantly associated with

lower peak inspiratory muscle pressure, daytime gas

exchange impairment, nocturnal hypoventilation and higher

functional disability. Diaphragm weakness was present in

13 patients (48%) and was related to longer disease course

and gas exchange impairment. Sleep-disordered breathing

was detected in 13 subjects (48%), 11 with diaphragm

weakness, and was predicted by diaphragm weakness and

inspiratory vital capacity. Respiratory events were mainly

hypopneas, occurred first and more frequently during REM

sleep than during non-REM sleep, and were associated with

hypoventilation.

Conclusions

In patients with AMD both restrictive pulmonary

dysfunction and sleep-disordered breathing, characterized

by hypoventilation and REM sleep related hypopneas,

frequently occur and are secondary to diaphragm weakness.

Severity of daytime diaphragm weakness and inspiratory

vital capacity predict the presence of sleep-disordered

breathing.

Comment

This article groups together 27 patients with the juvenile

and adult forms of AMD, which may be considered a repre-

sentative sample for a study of this rare myopathy. The
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authors studied the patients both during sleep and wakeful-

ness, allowing evaluation of possible association between

the respiratory parameters of these two states in this meta-

bolic myopathy. In addition, the article provides the oppor-

tunity to compare AMD with other neuromuscular disorders

such as amyotrophic lateral sclerosis and Duchenne’s

muscular dystrophy where also: (a) diaphragm weakness

and ventilatory dysfunction are frequent findings that influ-

ence the course and prognosis of the disease; (b) the most

common cause of death is respiratory failure; and (c) some

patients have died unexpectedly during sleep [1].

The results found in this article support the idea that

neuromuscular disorders associated with severe involve-

ment of the diaphragm, relative sparing of the upper airway

muscles, and no alterations in the brainstem respiratory

centers, heart function and pulmonary parenchyma are asso-

ciated with both frequent restrictive pulmonary dysfunction,

characterized by reduction in lung volumes, and frequent

sleep-disordered breathing, characterized by nocturnal

hypoventilation, REM sleep hypopneas, and almost total

absence of obstructive apneic events. In amyotrophic lateral

sclerosis, a motor neuron disease in which diaphragmatic

and pharyngeal musculature function may be equally

affected, central and obstructive apneas coexist [2]. In

contrast, in Charcot-Marie-Tooth disease, a neuropathy

with rare involvement of the phrenic nerve and no primary

lung dysfunction, sleep-disordered breathing is mainly char-

acterized by obstructive apneic events related to pharyngeal

neuropathy [3].

The finding that the respiratory events for AMD were first

and commonly seen during REM sleep rather than during

non-REM sleep, as is also observed in amyotrophic lateral

sclerosis and Duchenne’s muscular dystrophy, suggests

prominent impairment of the diaphragm as the common

causal factor; the physiologic REM-sleep-related muscle

atonia causes an important reduction of the respiratory

accessory muscles that would normally compensate for

diaphragmatic weakness during REM and non-REM sleep.

One of the main findings of this study is that a coexisting

decrease in amount of daytime ventilatory capacity and

degree of diaphragmatic weakness are necessary to predict

nocturnal hypoventilation and hypopneas. Previous evalua-

tions in other neuromuscular disorders such as Myasthenia

gravis, Myotonic dystrophy, Duchenne’s muscular dystro-

phy and amyotrophic lateral sclerosis, did not find pulmon-

ary function tests to be associated with the apnea-hypopnea

index [4]. From these data, one might conclude that sleep

studies must be performed in patients with AMD plus spiro-

metry-detected pulmonary restrictive dysfunction in order

to exclude sleep-disordered breathing, which may be trea-

ted, as was done in this study, with nocturnal non-invasive

positive pressure ventilation. Moreover, given the high

prevalence of sleep-disordered breathing in this sample it

would seem prudent to include a clinical polysomnogram

evaluation for sleep-disordered breathing as a routine part of

the evaluation of these patients, regardless of their waking

pulmonary status. Treatment of the SDB is likely to prevent

or reduce some of the complications of this disorder.

Since most of the AMD patients studied in this article had

daytime pulmonary dysfunction, it is very difficult to deter-

mine whether sleep-disordered breathing may precede

daytime dysfunction in this disease, a finding that has

been observed in other myopathies such as Duchenne’s

muscular dystrophy [5]. It is surprising that this well

conducted sleep study did not mention whether the poly-

somnographic recordings showed cardiac arrhythmias

during sleep and did not evaluate the occurrence of subjec-

tive sleep complaints such as daytime sleepiness or diffi-

culty with sleep initiation and maintenance. Brady-

tachycardia during REM sleep, daytime sleepiness and

sudden death during sleep have been reported in patients

with AMD [1,6]. These disturbances also occur in myotonic

dystrophy, but their pathogenesis may differ from AMD

since they are related to brainstem and heart conduction

abnormalities, which are not prominent in the adult and

juvenile forms of AMD.
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