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the airways of patients with CM be evaluated. Some stud-
ies have suggested that the conformation of the orophar-
ynx airway is an independent factor in sleep apnea.29

A smaller number of patients have predominantly 
central apnea. Of the 17 patients with sleep apnea in this 
study, 7 had a CAI score > 5 (Fig. 4 right). Of these, 5 
patients had normalized CAI values after decompressive 
surgery. One had palatine tonsillar hypertrophy that re-
quired surgery to improve his clinical situation. Only 1 of 
these 7 patients maintained her original CAI score.

The mechanisms of apneas are partly shared by both 
types of this disorder (central and obstructive).20 There 
is evidence that, due to secondary alterations in the lo-
cal reflex control of breathing in patients with obstructive 
apnea, central apnea occurs as a result of the oropharynx 
hyperexcitability reflex, thereby inhibiting the inspiratory 
drive. However, some patients have predominantly (but 
not exclusively) central events.

The main issue addressed in this work is the improve-
ment in respiratory dysfunction obtained by surgery. This 
effect was observed for all respiratory events. In particu-
lar, the change in AHI score revealed borderline results, 
with a level of significance close to 0.05 (p = 0.06). How-

ever, this difference probably reflected the small sample 
size, and the result should not be ignored. Significant im-
provements were seen in all other respiratory values.

A clinically beneficial improvement in polysomno-
graphic values (cutoff for clinical improvement) is con-
sidered achieved if there is a 50% decrease in the initial 
values. Forty-seven percent of the 17 patients with apnea 
obtained this amount of improvement.

Sleep apnea is a syndrome with defined clinical signs, 
symptoms, and polysomnographic findings. Typical symp-
toms of sleep apnea include snoring, restless sleep, exces-
sive daytime somnolence, nocturnal enuresis, irritability, 
depression, memory deficits, inability to concentrate, and 
decreased alertness. The clinically relevant outcomes of 
these symptoms include impairment in work efficiency, 
increased automobile accident index, and decreases in 
the quality of life. Due to the prevalence of sleep apnea 
in patients with CMs, many of the symptoms of these 2 
entities (CM and sleep apnea) may present together. We 
based our study on polysomnographic data only, due to 
the known variability in CM symptoms. Moreover, we 
did not use any specific questionnaire to evaluate sleep 
apnea symptoms. It is interesting to note that the patients 

FIG. 5.  Diagnostic MR imaging studies of the patients with central apnea. 
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with sleep apnea had a higher Bindal score than patients 
without apnea.

Several isolated case reports of severe respiratory 
dysfunctions that were improved by surgery have been 
described.5,6,28 To our knowledge, only 1 other paper has 
described the results of a more systematic study regard-
ing the effects of surgery on sleep respiratory dysfunc-
tion in patients with CVJMs.12 This study evaluated 16 
patients and found sleep apnea in 12 of them, with 48% of 
cases being central apneas. Eight patients were surgically 
treated, and 6 underwent postoperative polysomnogra-
phy, which indicated decreases in the patients’ apnea in-
dex from 23.5 ± 7.9 to 9.8 ± 6.6 (p = 0.1) and decreases in 
their CAI scores from 14.9 ± 5.5 to 1.3 ± 0.6 (p = 0.03). 
Although a smaller number of patients was studied in this 
paper, the results from previous studies were similar to 
our results.

Sleep apnea disorder must be treated. Sleep apnea 
may produce sleepiness, mood disturbances, impairments 
in neurocognition, and reductions in quality of life. Car-
diac and vascular morbidity in sleep apnea may include 
systemic hypertension, cardiac arrhythmias, pulmonary 
hypertension, cor pulmonale, left ventricular dysfunction, 
stroke, and sudden death. Treatment may reduce the con-
dition’s consequences.25

Conclusions
Decompressive surgery in patients with CVJMs de-

creased respiratory events during sleep, improved sleep 
fragmentation, and enhanced the sleep apnea index in a 
significant number of patients. The effect was more pro-
nounced in patients with central apnea. The oropharyn-
geal airway evaluation found other causes of respiratory 
dysfunction in 2 patients; thus, these evaluations should 
be performed in patients with CVJMs who suffer from 
sleep apnea.
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