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clinical investigations

Evaluation of Variable Mandibular
Advancement Appliance for Treatment
of Snoring and Sleep Apnea*

Jeffrey Pancer, DDS; Salem Al-Faifi, MD; Mohamed Al-Faifi, MD; and
Victor Hoffstein, PhD, MD, FCCP

Objective: To evaluate an adjustable mandibular positioning appliance for treatment of snoring
and sleep apnea. ‘
Methods: One hundred thirty-four patients with baseline apnea/hypopnea index (AHI) of 37 = 28
events/h (mean *+ SID) received the appliance. The efficacy of the appliance was assessed by the
following investigations, performed at baseline and with the appliance: polysommnogr 1phy,
Epworth sleepiness scale, bedpartners’ assessment of snoring severity, patients’ assessment of
side effects, and overall satisfaction.
Results: Thirteen patients were lost to follow-up. An additional 46 patients had no follow-up
polysomnography, but answered the questionnaires. A total of 75 patients had polysomnography
at baseline and with the appliance. We found a significant reduction in AHI from 44 *+ 28 events/h
to 12 * 15 events/h (p < 0.0005) and a reduction in the arousal index from 37 £ 27 events/h to
16 = 13 events/h (p < 0.03). Epworth scores fell from 11 £ 5to 7 £ 3 (p < 0.0005). Bedpartners’
assessment revealed marked improvement in snoring. For example, at baseline 96% of patients
were judged to snore loudly “often” or “always” by their bedpariners, whereas only 2% were
judged so while using dental appliance. The most frequent side effect was teeth discomfort,
present “sometimes” or “often” in up to 32% of patients. Follow-up clinical assessment in 121
patients conducted on the average 350 days after the insertion of the appliance revealed that 86%
of patients continued to use the appliance nightly; 60% were very satisfied with the appliance,
27% were moderately satisfied, 11% were moderately dissatisfied, and 2% were very dissatisfied.
Conclusion: We conclude that the adjustable mandibular positioning appliance is an effective
treatment alternative for some patx(,nts with sn()rmg, and slccp apnea.

(CHEST 1999; 116:1511-1518)

Key words: oral appliance; sleep apneas snoring

Abbr evmll(ms ATIT = dl)ll(nl/ll\p()pll( a index; BMT = body mass indexs CPAP = continuous positive aivway pressure:
[SS = Epw orth S](’(]H]l(‘\% score; MAA = mandibular advancement A])])llaxlw TAP = Thornton anterior positioner

he role of oral appliances for treatment of non-
apneic snoring and sleep apnea is currently being
assessed. Most patients with sleep apnea are being
offered nasal continuous positive airway pressure
(CPAP) as the treatment of choice. However, com-

pliance with nasal CPAP varies, and is particularly
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poor in nonapneic snorers and those with mild sleep
apnea; this group of patients is notorious for poor
acceptance of CPAP. That is why oral appliances
constitute an attractive noninvasive alternative for

For editorial comment see page 1501

patients with sleep apnea, provided the efficacy,
compliance, long-term tolerance, and satisfaction
with these appliances are established.

A very important aspect of a successful appliance
is the patient’s comfort. To achieve this goal the
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appliance must be custom [it for the patient to
minimize the discomfort. This is best accomplished
with mandibular advancement appliances (MAAs).
There are several such appliances in use today. Most
of them are relatively bulky and cannot be a(ljuqt(‘d
in situ, and many have not been tested objectively by
comparing respiration and sleep architecture in a
large group of patients. In this study, we present the
results of nocturnal polysommogr 1phy and subjective
assessment in patients fitted with a new adjustable
mandibular positioning appliance, described by
Thornton and Roberts'-—the Thornton anterior po-
sitioner (TAP) appliance (Oral Appliance Technolo-
gies: Dallas, TX).

MATERIALS AND METHODS

Patients

All patients were referred because of suspicion of sleep apnea.
We followed our customary clinical practice approach. All pa-
tients had diagnostic polysomnography. Once the results were
available, they were seen for a follow-up visit, during which
various treatment alternatives, inclnding oral appli;m(:(zs, were
discussed. Patients who expressed an interest in oral appliance
were seen by the dentist trained in oral appliance therapy (J.P.),
who perlormed a complete dental examination. Tt consis
assessing condition of the teeth, periodontal health, function and

tundomcss of muscles of mastic atmn overbite, overjet, limits of

lateral excursive and protrusive movements of the mandible, and
tenderness, noise, or limitation of movement of the temporoman-
dibular joint. An oral appliance was deemed to be suitable for
those who had 28 to 10 teeth per arch that were structurally
sound and in good periodontal health.

The above process, performed during a period of 18 months,
resulted in selection of 134 consecutive patients. They were
generally healthy oufpatients without any significant chronic
disease.

Oral Appliance

The TAP appliance is a mandibular advancement device {Fig
1) composed of two separate arches-—upper (maxillary) and
Jower mandibular) containing the advancing mechanism, which
permits a maximum of 16 mm advancement of the lower jaw,

ed of

These arches are made of shells containing thermoplastic mate-
rial that becomes soft when placed in boiling water. The dentist
inserts the warm arches into the patien{’s mouth to obtain an
impression. The arches are then removed and wlowed to cool,
thereby maintaining the shape of the teeth indefinitely. After this,
they are reinserted and the advancing mechanisin is engaged.
The serew mechanism in the upper jaw is then turned to advance
the mandible until the patient begins to feel any discomfort in the
temporomandibular joint or in the facial muscles. The advancing
screw was then turned back two tums to ascertain patient
comfort. This became the initial position for home use.
Patients were instructed in the proper use and care of the
appliance, told about possible side effects, and given a return
appointment 1 to 2 weceks later. If snoring was still present, the
appliance was advanced forward. This procedure was performed
until snoring improved, no further advancement was possible, or
the patient de\ eloped discomfort. Tt took two to four visits for a
period of 1 to 3 weeks to make certain that the appliance was
properly fitted and the patient was comfortable. The patient was
advised to keep the appliance away from heat sources.
The final protrusion of the jaw was not recorded because the
patl(‘nls were instructed how to dmnde the amount of protrusion
depending on symptoms and did so IGBUIJI]/V at home.

Investigations

Objective investigations included in-hospital nocturnal poly-
somnography with measurements of vespiration (inductance
plethysmography using Respitrace (Ambulatory Monitoring, Inc.
Ardsley, NY), temperature of exhaled air using thermistors),
oxygen saturation (ns‘ing @ pnls‘(-' oximeter), sl(\(,‘p architecture
(EEG, chin electromyogram, and electrooculogram), ECG, and
leg electromyogram. Apneas were defined as complete episodes
of cessation of breal‘hincr lasting = 10 5. Hypopneas were defined
as episodes with o()‘/o reduction in respiratory flow ac u)mp,l-
nied by oxvgen desaturation of > 4%. Arousals were defined as 3
to 13 s of alpha and fast theta EEG frequency.

Subjective assessments included Epworth sleepiness scale
(128S) and a questionnaire dealing with snoring answered by the
bedpartner (Table 1).

After the appliance was manufactured and final adjustments
completed, all of the above investigations were repeated. Poly-
somnography was performed with the appliance. An additional
quostiomnaire (Table 2) deading with side effects was answered by
the patients.

At least 4 weeks after Wearing the a[,)plimu-e, the ]);uicms were
assessed clinically or contacted by telephone and asked about
their current use of the appliance and their overall level of

Frure 1. TAP appliance (Left) inserted into the mouth (Right).
L ? 14
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Table I—Bedpariners Questionnaire

Please answer the {ollowing questions as follows:
tnever, 2—rarely, 3—sometimes. 4—olten, S—always
1. Does your LushandAvile snore loudly?
2. Does your hushand/wife snore in all positions?
3. How often were vou kept awake by snoring?
4. How often were you forced to sleep in another room?

satisfaction with it (very satisfied, moderately satisfied, moder-
ately dissatisfied, or very (]msdusfmd),

Data Analysis

The results were m’lzx]ymd using ¢ tests and X-z tests to compare
the differences in sleep variables before and with oral appliance
and changes in snoring. In an attempt to determine whether
response to oral appliance can be predicted from the initial
patient data, we used linear regression ;,\1‘1:1])r'sis to determine the
relutionship between percent improvement in apnea/hypopnea
index (AITI) and age, initial body mass index (BMI), and initial
AITE Statistical significance was defined as p < 0.05. All data
analysis was performed using SAS software, version 6.12 (SAS
Institute: Cary, NC).

ResuLTs

Of the 134 patients fitted with dental appliance,
we were able to contact 121. However, only 75
agreed to undergo repeat nocturnal polysomnogra-
)hy with the apphan(e The reason for refusal was
0111101 lack of time, dissatisfaction with appliance, or
just the opposite—perception that the appliance
works well and no further investigations are neces-
sary. Consequently, base line and appliance polysom-
noydphy data is available for 75 patients, but the

subjective assessment of current use and level of

satlsfactl(m is available for 121 patients (65 of whom
had worn the appliance for > 1 year).

Table 3 shows age, sex, initial BMI, initial AHI,
and initial ESS in four groups of patients: the initial
set, those who were contacted in follow-up, those
lost to follow-up, and those who had sleep studies
with the TAP appliance

There was little difference between the entire
initial set of patients and the subgroups. Those lost to

Table 2—Side Effects Questionnaire

Please answer the following guestions as follows:

l-—never, 2—rarely, 3——sometimes, 4-often
1. How often do you have teeth discomfort?
2. Flow often do you feel that your teeth are apart in the
morning?
3. How often do you have tongue discomfort?
4. How often do vou have jaw discomlort?
5. How often do vou have gum discomfort?
6. Mow often do you have excessive salivation?

{ollow-up had higher (but not significantly) mean
1SS; they were all men; only 1 of 13 patients (8%)

was a habitual snover, vs 49 of 121 patients (41%) lor
the rest of the group.

Effect of Dental Appliance on Polysomnographic
Variables

Sleep studies with the appliance were conducted
in 75 patients— 68 males and 7 females. The average
age was 50 years, ranging from 28 to 74 years.
Patients wore the appliance for an average of 85 days
before polysomnography. There was no swmﬁ(dnt
difference in BMI between the diagnostic and fol-
low-up studies (29.3 + 5.3 kg/m2 vs 28.9 £ 5.8 kg/
m?, respectively).

The individual AHIs for all patients are shown
in Table 4. The patients are grouped into respon-
ders (AHL, panee < 10 events/h), nonresponders
(AHT,, iance = 10 events/h), nonapneic snorers, and
those who got worse (AHLinee > AHI getine)-

In 38 of 75 patients, sleep apnea was abolished
(baseline AHI, 39 # 21 events/h; apph(m((* AHI,
5% 3 events/h). In an additional 31 of 75 patients
with sleep apnea, there was a significant reduction in
AHI (baselme AHI, 54 * 31 events/h; appliance
AHI, 20 & 12 events/h). There were three nonap-
neic snorers whose AHI remained unchanged (base-
line AHI, 5% 1 events/h; appliance AHI, 4 =% 1
events/h), and three additional patients (two nonap-
neic snorers and one with severe sleep apnea) whose
AHI was higher on the night with the appliance than
at baseline.

If we define the response to the appliance as a
recluction in AHI to < 10 events/h, we find that 51%
were responders. Alternatively, if we define the
response as reduction in AHI by = 50%, we find that
61 of 75 patients (81%) were responders (baseline
AITI, 47 £ 27 events/h; appliance AHIL, 10 =9
events/h). Even these 61 patients responded on the
average with a > 50% reduction in AHL In all
subsequent descriptions we shall use the term re-
sponders in its most strict sense—appliance
AHI < 10 events/h.

The mean results for the entire group, as well as
for responders (defined as appliance AHIL > 10
events/h) and nonresponders, are summarized in
Table 5.

Only AHI and arousal index, but not other vari-
ables, were significantly (p < 0.0005) reduced with
the appliance, even in the nonresponders.

Univariate linear regression analysis between
percent  improvement in  AHI,  defined as
100 X (AHTeime = AHT ) / AHD e and
age, initial BMIL, and baseline AHI revealed no
correlation with age, but there was a significant
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Table 3-—Initial Data in Patients According to Follow-up Status*

Variable Initial Set Contacted {or /U Lost to F/U Before and With TAP Sleep Studies
N 134 121 13 73
M/ 11717 104/17 13/0 68/7
Age. yr 50 10 50 10 47 10 50 %= 1
BMI, ke/m?® 30*6 306 28+ 5 29+ 5
AL, events/h 37 % 28 38 + 29 30 & 23 44 + 928
1SS ITx5 11 =5 14+ 3 1135

/U = follow-ip.

inverse correlation with BMT (r = —0.33, p = 0.008)
and AHI (r = 0.27, p = 0.18).
Questionnaire Results

Side Effects of Oral Appliance: These are summa-
rized in Table 6. The entries in this table represent

the percentage of patients with a particular side
effect. Teeth discomfort, excessive salivation, and

jaw discomfort were the most common side effects.

Benefits of Oral Appliance: The ESS was reduced
significantly (p < 0.0005) from 11 = 5to 7 + 3. The

Tuble 4—Individual AHIs at Bascline and With Dental Appliance

Respouders Nonresponders

Nonapneic Snorers Worsening Alll

i 1 11 1 :
Patient No.  Baseline  Appliance  Patient No, Baseline Appliance Patient No, Baseline  Appliance Patient No.  Baseline  Appliance

| 17 0.6 39 52 23 70 5.6 2.8 3 3.4 16
2 46 3.6 40 92 25 71 6.0 5.0 74 9.0 21
3 89 4.6 41 352 23 72 3.6 3.1 it 93 95
4 38 3.1 42, 35 12
3 27 0.8 43 34 b
G 49 7.8 44 50 18
7 13 0.9 43 98 29
8 75 6.2 46 39 14
g 69 8.8 47 76 10
10 47 1.0 48 15 12
1 49 1.5 49 49 13
2 27 3.3 50 17 14
13 21 7.3 51 15 11
14 28 1.6 52 29 20
15 12 5.7 53 20 13
16 48 5.3 54 30 13
17 22 6.2 55 112 26
18 19 1.7 56 49 13
19 29 7.1 57 27 11
20 65 1.3 58 27 17
21 31 6.4 59 70 27
22 40 0.6 60 87 41
23 16 9.4 61 93 73
24 19 0.6 62 7 H
25 36 0.6 63 54 22
26 45 4.3 64 115 3
27 27 8.2 65 25 14
28 I7 5.4 G6 56 16
29 25 5.4 67 93 11
30 47 9.0 GS 23 16
31 43 3.0 69 52 23
32 20 8.3
33 H10 5.7
34 35 7.0
35 17 7.9
36 37 0.2
37 13 7.6
38 42 0.6
Mean 39 3 54 20 5 4 35 50
S 21 3 31 12 1 1 44 L%
1514 Clinical Investigations
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Table 5--Sleep Studies at Baseline and With Appliance*

All patients Responders Nonresponders
i 1 ; | ; !
Variable Buseline Appliance Baseline Appliance Baseline Appliance
AN events/h 4o = 28 12 * 15% 39+ 21 5 3% 54 * 31 20 & ]2%
LoO,. % 79 %13 85+ 9 78 + 15 89 £ ¢ 78 =12 80 £ 11
\111()». G 05 =+ ¢ 94 = 2 96 £ 2 93+ 4 94 £ 3
min 304 =77 308 82 315 * 80 299 = 75
SWS, 9% 79 99 1029 5+8 S+ 9
Sh.. min 21 + 28 22 £ 35 27 2 47 22 + 33 18 + 13
Sk G 80 = 14 7915 79+ 17 79+ 15 7912
Arl. events/h 37+ 27 16 + 3% 10 = 8% 19+ 31 24 £ 15%
*Lo0, = lowest nocturnal oxygen saburation; MnOg = mean nocturnal oxygen sataration; TST = total sleep time: SWS = slow wave sleep;
St = sleep latency: SE = sleep efficiency; ArT = arousal index.
effect of the TAP appliance on snoring, as assessed DISCUSSION

by the bedpartner, is given in Figure 2

We plotted the percent of patients with “often” or
“always” replies to the four questions listed in Table
I; empty bars refer to replies at baseline, and solid
bms refer to replies with dental appliance. The top
graph depicts all patients for whom the follow-up
data were available. The middle and bottom graphs
depict only responders and nonresponders, as de-
fined pwuoml) Dramatic reduction in the at-

tributes of snoring was achieved with the use of

appliance in the entire gr()up For example, loud
snoring occurring “often” or “always” was present in
96% of patients at baseline, and in only 2% while
wearing the appliance. Moreover, 69% of the bed-
partners were “often” or “always” kept awake by loud
snoring at baseline, but only 2% were kept awake
when the appliance was used. Of interest, even
patients who did not respond objectively to the oral
appliance, ie, appliance AHI was > 10 events/l1, had
a marked reduction in snoring as perceived by their
bedpartners.

Final clinical follow-up was performed, on aver-
age, 350 days after insertion of the appliance. At the
time of {ollow-up, 86% of patients continued to use
the appliance nlg,htl) 60% were very satisfied with
the appliance, 27% were moder atel\/ satisfied, 11%
were moderately dissatisfied, and 2% were very
dissatisfied.

Table 6—Frequency of Side Effects*

Side Effect Never Rarely Sometimes Often
Teeth discomlort 17 28 32 28
Gum discomfort 66 24 8 1
Tongne discomlon 80 10 6 +4
Excessive salivation 21 32 26 22
Jaw discomfort 19 41 26 14

#Data are presented as percentage of patients with side ellect,

This study demonstrates that the adjustable MAA
device is an effective way to treat snoring and sleep
apnea.

One of the earliest mandibular positioning appli-
ances was a nocturnal airway patency appliance
described in a case report in 19852 and 2 years later
in a series of five patients with sleep apnea.® The
initial success of this treatment (reduction in AHI
from 48 to 9 and disappearance of snoring) contrib-
uted much to the subsequent interest in MAAs. By
1995, there was sufficient evidence for the efficacy of
oral appliances, such that Schmidt-Nowaira et tal4in
a review written on behall of the American Sleep
Disorders Association, concluded that “... oral
appliances present a useful alternative, especially for
patients with simple snoring and others with moder-
ate [obstructive sleep apnea] who cannot tolerate
nasal CPAP”. This further increased interest in oral
appliances and resulted in additional evaluation of
this treatment modality.

Depending on the particular device and the par-
ticular study, >50% reduction in the AHI, on
average, was achieved using MAAs (Table 7); the
mean response rate (percentage of patients whose
AHI was reduced to < 10 events/h) was 53%.7-26
Large variability between different studies is un-
loubtedlv caused by differences in apnea severity,
facial m(npholog) of patients, type of mpllm(.es
used and whether it was at the optimun setting at
the time of sleep study, methods of end point
assessment, and so forth.

This area of treatment is still relatively neglected,
as illustrated by a recent survey conducted by Loube
et al,27 indicating that dentists belongmd to the Sleep
Dlsmders Dental Society, who are pwsunmblv the
biggest plovldem of this treatment, treated only a
medmn of 27 patients/yr. Undoubtedly there are
more patients with snoring and sleep apnea that
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Effect of TAP Appliance on Snoring

All Patients
CDBaseline
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Questions Asked of Bedpartner
Ficure 2. Bedpartners” assessment of the eftect of TAP appli-

dance O SNOr 1]12_’

could benefit from oral appliance therapy. Dentists
treating snoring and sleep apnea used 25 dilferent
appliances, about a third of which were adjustable
(the rest were mainly custom-fit or prefit).

The current study examined the largest group of
patients to date. The results show highly significant
rednction in AHI (from 44 to 12 events/h) and high
response rate of 81% as defined by = 50% reduction
in AHL This high success rate is most likely a result
()f‘ the partic wlar type of appliance used in this stucly.

t has several nmque {mtmcs not present in ()thc
‘ul ustable mandibular ap pliances. The main ones are
(l.) a wide range (1 to 16 mm) of adjustable anterior
displacements and lateral and \r(‘ll](‘dl movements,
(md (2) the anterior location of the adjustment screw.
The latter feature is important because it allows for
an easy adjustment of the device. The patients
themselves were able to easily adjust the appliance in
response to their bedpartner’s comments about snor-
ing. Similarly, a sleep technologist may be capable of
adlustmﬁ the appliance (humg nocturnal polxsom
nography. thus titrating the degree ol anterior man-
dibular protrusion in the laboratory to eliminate
snoring or apnea. The appliance is durable but can
be easily repaired by the dentist in the office without

1516

Table 7—Suminary of Literature Data for MAAs*

Reference N AL, JAHL,, RR, %
Kloss et al, 1986 (5) 7 37/12 57
Meier-Ewart and Brosig, 1987 (6) 44 50/23 —
Bonham et al, 1988 (7) 12 54/34 —
Bernstein and Reidy, 1988 (8) i 35/9 100
Lowe et al, 1990 (9) 1 5772 100
Ichioka et al, 1991 (10) 14 32/9 68
Schmidt-Nowara et al, 1991 (11) 20 47/20 40
Nukazawa et al, 1992 (12) 12 50/19 —
Clark et al, 1993 (13) 24 48/12 73
Eveloff et al, 1994 (14) 19 35/13 53
Yoshida et al, 1994 (15) 20 57/26 25
Sjoholm et al, 1994 {16) 6 45/30 —
O’ Sullivan et al, 1995 (17) 51 32/18 —
Clavk et al, 1996 (18) 21 34/20 14
Ferguson et al, 1996 (19) 25 20/10 48
Menn et al, 1996 (20) 23 37/18 52
Miles et al, 1996 (21) ] 34/3 100
Ferguson et af, 1997 (22 20 25/14 35
Millman et al, 1998 (23) 18 49/15 66
Stradling et of, 19981 (24) 15 193/20 100
Marklund et al, 19981 (25) 21 11/5 81
Marklund, 19984 15 27/7 60
Marklund, 19981 8 53/14 25
Cohen, 1998 (26) 25 33/9 72
Total 364 39/17 53%
*AHL, /ATy = mean  ATlls  before and  with  appliance;

RR = vespouse rate delined as percent of patients with AHI
appliance < 10.

fSnorers only; values in AT /AT column are mean snoring
indices; not used for statistics.

{Same reference; only median values for AT1T presented; not used for
sununary statistics.

sending it to an outside laboratory. The cost of the
appliance, including manufacturing and all of the
necessary follow-up visits for 1 year, is comparable to
the cost of nasal CPAP equipment in Ontario.

Probably the most important drawback of the
current study is the fact that 59 of 134 patients (44%)
did have follow- up polysomnography with the oral
appliance. Clearly, if we speculate that all of them
are nommpondms our conclusion regarding the
success rate of the appliance may not be valid.
However, from the initial characteristics of these 59
patients ( Table 3) there is no a priori reason why
they should all be nonresponders; the most likely
scenario is that the response rate among them is
similar to that seen in the 75 patients who had
follow-up polysommography. In fact, when we as-
sumed the worse case scenario by  setting
AHTL iance = AHL e for all patients without a
follow-up polysomnography, we still achieved a signif-
icant recluction in AHI from 38 = 28 O\ents/h to
20 * 22 events/h (p = 0.0001). Finally, subjective in-
formation about snoring was available in 17] of 134
patients (90%), which is a very acceptable {ollow-up
rate.

Clinical Investigations
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There is generally some hesitancy in recommend-
ing an oral appliance for fear that it will interfere
with sleep. This [ear is unfounded. Studies in whicls
sleep architecture was monitored uniformly show
either no change'"222% or improvement!™ #2025 in
sleep guality; our results also demonstrate a signifi-
cant decrease in sleep [ragmentation with the dental
appliance.

Side effects occur on the average in 30% of patients
as reported by various investigators?12-16.15-22.24,
they range from 0 to 67% and include geneml]y
nonspcuhc discomfort or temporomandibular joint
pain. However, many patients consider these side
effects as being minor and not influencing their
compliance. In the studies in which side effects were
compared between wearers and nonwearers of the
appliance, no significant differences in the incidence
of side effects was found. We found similar vesults in
that = 45% of patients complained of some side
effects. The most frequent ones are excessive saliva-
tion, teeth discomfort, and jaw discomfort, occurring
often in = 26% of patients. The {requency and the
severity of side effects are undoubtedly affected by the
type ol appliance, wear time, degree of protrusion, and
care taken by the dentist in fitting the appliance.

As with any treatment, the ability to select
patients who are most likely to respond to it is
m‘lportant in m'lpro\'mg unnphance with therapy.
Our study does not allow us to make such predic-
tions. We did not perform any objective measure-
ments of facial morphology, but on the basis of
previous studies, such measurements are unlikely
to be of clinical value over and above simple
clinical examination by a qualified and experi-
enced dentist. /\“hOUOh we did find inverse cor-
relation between BMI and degree of improve-
ment, this association does not nnplv cause and
elfect relationship and cannot be used to predict
success. On the other hand, our results allow us to
argue with the existing belief that oral appliances
should not be used for treatment of severe sleep
apnea. Of the 21 patients with severe sleep apnea
(AHI ranging between 50 and 115 events/h), the
use of the appliance brought AHT to = 10 events/h
in 6 patients, resulted in > 50% reduction in AHI
in an additional 13, and had no beneficial change
AHI in only 2 patients.

Finally, we must comment on the fact that even in
the nonre sp(mdexs there was a significant improve-
ment in snoring as perceived by the bedpartner. Un-
doubtedly, an oral appliance modifies pharyngeal cross-
sectional area and compliance of pharyngeal walls. This
alters the properties of sound (frequency and ampli-
tude) and its perception by a listener. We found the

i

same result in our earlier 111\'(4511;) wHon2s of the effect of

11\"111()1)2112[1’()]? ‘l‘(ll'_‘,"l’)g()l)ldsl} o1 Sll()lil]g 'clﬂd apnea.

We conclude that adjustable oral appliances ap-
pear to be an effective treatment alternative for
selected patients with snoring and varving degrees of
sleep apnea, including those with severe obstructive
sleep apnea. However, predictors for response have
yet to be determined.
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