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ABSTRACT

Introduction. The presence of dental sig-
ns and symptoms in patients with sleep
apnea (OSA) that are recognizable to the
dentist places us in the first line of diag-
nosis and subsequent treatment for pa-
tients suffering from this pathology. From
problems such as wear and tear and frac-
tures, we can reach a diagnosis of a pa-
thology with great repercussions for the
patient and address a crucial part of the
treatment, such as recovering the vertical
dimension and the use of mandibular ad-
vancement devices.

Methods. We retrospectively recruited
patients who attended our dental clinic
with problems in different implant reha-
bilitations of an eminently mechanical na-
ture (fracture of ceramics, prostheses, or
components as well as implants) who un-
derwent respiratory polygraphy to reveal
the possible presence of OSA. In those
cases where this disorder was found to be
present, we selected patients with mode-
rate-severe OSA (apnea- hypopnea index
(AHI) > 20) to analyze the different adverse
events that occurred according to the se-
verity of the sleep disorder recorded.

Results. Twenty-two patients who met the
previously established inclusion criteria
were recruited. Adverse events were iden-
tified in all patients in their implant resto-
rations, these complications being:
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fracture of the prosthesis ceramic (63.6%),
structural fracture of the prosthesis in
18.2% of the cases (structure itself or resin
coating in hybrids) and fractures or cracks
in the implants in 18.2% of the cases. The
mean AHI (apnea-hypopnea index) of all
patients was

33.29 (+/- 18.90; range 20-110). If we
analyze the presence of adverse events
in the prostheses according to the AHI,
we find that most adverse events are
concentrated in the higher AHI ranges. A
therapeutic approach with CPAP (conti-
nuous pressurized airway oxygen delivery
device) combined with a mandibular ad-
vancement device (DIA) was used in two
patients, the rest only DIA. With treatment
completed, patients went from a mean
AHI of 33.29 (+/- 18.90) to a mean of 17.38
(+-10.37), these differences being.

Conclusions. Bruxism and OSA are close-
ly related, as are the dental signs of both
processes, such as wear and fracture of
teeth, implants or rehabilitations. Den-
tists can be a fundamental pillar in the
treatment of these patients, including the
first step in the diagnosis of undiagnosed
cases of OSA, which can.
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INTRODUCTION

Obstructive sleep apnoea (OSA) is defined, according
to the Spanish Consensus Document, as “a condition
characterised by excessive sleepiness, cognitive-be-
havioural, respiratory, cardiac, metabolic or inflam-
matory disorders secondary to repeated episodes of
upper airway obstruction during sleep”!. At present, it
is @ major public health issue which, in its most seve-
re forms, affects 3-6% of men, 2-5% of women, and
1-3% of children, causing arterial hypertension and an
increased risk of cardiovascular disease in those affec-
ted, as well as a consequent deterioration in quality of
life, accidents, and excess mortality’2. Early diagnosis
is therefore of vital importance, as with appropriate
treatment we can reduce patients’ symptoms and long-
term side effects, substantially improving their quality
of life as well as reducing cardiovascular events, which
may have a fatal outcome'?2. At present, the correla-
tion between sleep disorders such as OSA and oral pa-
thology, for example bruxism or fractures, of various
rehabilitations, both on teeth and on implants, is wi-
dely documented today. This association has been de-
monstrated in several epidemiological studies over the
years37, with our research group highlighting that the
presence of dental wear in patients should prompt a
thorough sleep analysis, as the degree of dental wear is
directly related to OSA via the AHI (apnoea-hypopnoea
index)®!. This relationship is directly proportional, and
it is confirmed that patients with more severe wear
also exhibit a higher AHI, which is likewise associated
with an increased incidence of fractures in enamel,
dental roots, and prostheses. Mechanical events may,
in some cases, also affect implants, resulting in bone
defects due to overload, and in extreme cases, leading
to fracture of the implant itself.*>**, In the following cli-
nical case series, we sought to retrospectively collect a
group of patients who experienced adverse events in
implant-supported prostheses associated with mecha-
nical overload (fractures, loosening), to whom a subse-
qguent polygraphic sleep study was performed, identi-
fying those in whom these events could be related to
the presence of OSA. The most severe cases identified
(AHI = 20) were analysed to obtain data correlating
both events (OSA and mechanical complications).
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MATERIALS AND METHODS

Patients who attended our dental clinic retrospectively
with problems in various implant-supported rehabilita-
tions of a predominantly mechanical nature (fracture
of ceramic, prosthesis or components, as well as im-
plants) were recruited, and respiratory polygraphy was
performed to determine the possible presence of OSA.
In cases where this disorder was confirmed, we selec-
ted patients with moderate to severe OSA (AHI > 20),
in order to analyse the different adverse events that oc-
curred according to the severity of the recorded sleep
disorder, during the period between January 2014 and
December 2015. The primary variable of the study is
the presence of prosthetic adverse events in relation to
a moderate to severe OSA condition, analysing the type
of prosthetic adverse event that occurred and its poten-
tial relationship with the AHI. As secondary variables,
an analysis was conducted of the approach taken for
the treatment of OSA and the impact of this treatment
both on the values associated with the AHI and on the
occurrence of new adverse events once the treatment
had been instituted.

A Shapiro-Wilk test was conducted on the data obtai-
ned to confirm the normal distribution of the sample.

Qualitative variables were described by means of fre-
guency analysis. Quantitative variables were described
using the mean and standard deviation. The association
between the severity of OSA (AHI) and the occurrence
of adverse events in the prosthesis was analysed using
Pearson correlation analysis. Data were analysed using
SPSS v15.0 for Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

Twenty-two patients who met the previously establi-
shed inclusion criteria were recruited. Of the patients,
54.5% were male, with a mean age of 64.55 years (t+
8.06; range 46—84 years). Adverse events were identi-
fied in all patients in their rehabilitations with implants,
with the complications being as follows: fracture of the
prosthesis ceramic in 63.6% of cases, structural fractu-
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re of the prosthesis in 18.2% of cases (either the struc-
ture itself or the resin coating in hybrid prostheses),

and fractures or fissures in the implants in 18.2% of
cases. Fractures of the prosthesis and of the implants
were observed equally among men and women, with
ceramic fractures being slightly more frequent in the
male group (Figure 1).

The location of the adverse event was predominantly
in implants placed in position 26 (18.2%), followed by
position 16 (13.6%), with the first maxillary molars thus
representing 34.5% of all recorded events. The other
locations where mechanical incidents were recorded
are shown in Figure 2. When grouping the events by
maxilla or mandible, a higher incidence was observed
in the maxilla, accounting for 68% of cases.

With regard to the type of prosthesis affected by com-
plications, two-unit bridges accounted for 50%, fo-
llowed by single crowns at 36.4%, and bridges of more
than two units at the remaining 13.6%. Of the prosthe-
ses that experienced complications, 77.3% were ce-
mented and the remaining 22.7% were screw-retained,
with complications being more frequent in cemented
crowns and bridges than in complete prostheses, as
shown in Figure 3.

The mean AHI for all patients was 33.29 (+/- 18.90);
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Figure 1. Distribution of prosthetic events according to patient
sex.
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Figure 2. Location of adverse events occurring in the prosthesis.

range 20-110). If the presence of adverse events in the
prosthesis is analysed according to AHI, it is observed
that the majority of adverse events are concentrated in
the higher AHI ranges, as shown in Figure 4, although
no positive correlation was found between increasing
AHI and the type of complication observed (p=0.432).

Once the respiratory disorder was identified in the
patients, the issue was addressed and treatment for
OSA was undertaken using intraoral mandibular advan-
cement devices (DIA-Biotechnology Institute®), with
CPAP (continuous positive airway pressure device) also
employed in the most severe cases (2 patients). In all
patients, a reduction in AHI was observed with treat-
ment, with the device being adjusted in each case using
the most effective tensioner and the minimal possible
protrusion, monitored by respiratory polygraphy. Upon
completion of treatment with the MAD, patients’ mean
AHI decreased from 33.29 (+ 18.90) to a mean of 17.38
(+ 10.37), these differences being statistically signifi-
cant (p<0.001).

Patients were subsequently followed for a mean of 39
months (+ 8) after completion of prosthetic treatment
and placement of the MAD, not en no new mechanical
prosthetic incidents or implant complications were ob-
served during this period.
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Figure 3. Prosthetic complications according to fixation (screw-re-
tained/cemented), type of prosthesis, and location.
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Figure 4. Type of complication (FI = implant fracture / FP =
prosthesis fracture / RC = ceramic fracture) in relation to the AHI
value.

Figures 5-13 present one of the cases included in the

study.
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Figures 5 and 6. Initial images of the patient, demonstrating
generalised occlusal wear and several dental reconstructions,
including the bridge in the second quadrant, where the patient
reports pain on mastication.

Figure 7. Detailed view of the incisal and occlusal wear, the frac-
ture of the tooth-supported bridge, and the roots used as bridge
abutments.

Figure 8. Final radiograph following completion of the implant
treatment. Upon completion, a follow-up period is commenced.
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Figure 9. Adverse event of ceramic fracture at one-year follow-up,
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following restoration of the vertical dimension, for which a sleep
study is conducted to ascertain whether the patient presents with
obstructive sleep apnoea-hypopnoea (OSA).

RESPIRATORY POLYGRAPHY: Supervised Analysis

Recording Time 09:48:50 (588,8 min.)
Evaluated Time 09:17:08 (557,1 min.)
Evaluated Oximetry Time 571,8 min.
Wakefulness Suspected 0 min.
Number Index per hour Average Duration
Apneas 79 Al 8,5 19
Unclassifieds 79 UAI 8,5 19
Obstructives 0 OAl 0 0
Centrals 0 CAl 0 0
Mixeds 0 MAI 0 0
Hypopneas 110 HI 11,8 23,2
Apneas + Hypopneas 189 AHI 20,4 21,4
Cheyne-Stokes Respiration 0 CSI 0 0
Border Events 56 BEI 6 21
APNEAS + HYPOPNEAS PER HOUR INDEX (AHI) 20,4
AHI per position Supine | 19 | Non Supine 23,4
Time in supine (%) 68,7
%Sp02 Desaturations %Sp02 < 90 %Sp02 < 85
Average Basal| 91,7 |[Number 212 |Minutes | 115,4 |Minutes 2,5
Minimum 79 \ndex per Hour 221 foime | 20,2 |%time | 04
Average (%) 4,5 - .
Average (%) 90,5 |Average of Minimums (%)

Snores per position Supine Non Supine Totals
Number 171 324 495
Time (minutes) 11,4 21,6 33

% time snoring 3,1 12,9 6,2
Snores per hour Index 26,8 111,4 53,3
Intensity High Low High Low High Low

**|f sleeping next to a snoring person, consider this data with caution

SEVERITY LEVEL
AHI: 20,4

(Very severe)
50

(Severe)
30

(Moderate) H

15

(Mild)
5l |

(Not relevant)

0

Figure 10. Initial respiratory polygraphy recording demonstrating the presence of moderate OSA. Treatment is commenced with a mandi-

bular advancement device (MAD).

CIENTIFICA DENTAL vol 21 (special supplement) 2024



RESPIRATORY POLYGRAPHY: Supervised Analysis

coemex

llustre Colegio Oficial de Odontélogos y
Estomatologos de la I* Region

Recording T.ime 06:19:50 (379,8 min.) SEVERITY LEVEL
Evaluated Time 06:05:00 (365 min.)
Evaluated Oximetry Time 365 min. AHI: 10,8
Wakefulness Suspected 0 min.
Number Index per hour Average Duration
Apneas 33 Al 5,4 19,3
Unclassifieds 33 UAI 54 19,3 W )
Obstructives 0 OAI 0 0 ery severe
Centrals 0 CAl 0 0 50
Mixeds 0 MAI 0 0
Hypopneas 33 HI 54 20,4
Apneas + Hypopneas 66 AHI 10,8 19,9
Cheyne-Stokes Respiration 0 CSI 0 0 S
Border Events 16 BEI 26 36,38 (Severe)
APNEAS + HYPOPNEAS PER HOUR INDEX (AHI) 10,8 30
AHI per position Supine | 11,5 | Non Supine 9,9
Time in supine (%) 60,2
%Sp02 Desaturations %Sp02 < 90 %Sp02 < 85 (Moderate)
Average Basal] 91,8 INlémber - = Minutes 13 |Minutes 0,9 15
Minimum 81 ,{‘V;’;g”:z%f”' % time 55 |%time 0,3
Average (%) 91,8 |Average of Minimums (%) 89,1 ( l
|_HeartRate | Minimum | 51 | Maximum [ 74 [ Average | 60,7 |
(Mild)
Snores per position Supine Non Supine Totals 5—
Number 389 79 468
Time (minutes) 25,9 5,3 31,2
% time snoring 12,2 3,7 8,8
Snores per hour Index 106,2 32,7 76,9 (Not rel "
i H f ot relevan
Figh_tow | Wi | low [ Tigh | Tow )
**|f sleeping next to a snoring person, consider this data with caution
Quality of the record --> Flow: Good / Oxymetry: Good
(1) Approximate Oral Respiration (with respiratory events): [44%)
(2) Approximate Oral Respiration (without respiratory events): [27%)
1) (2)

Figure 11. Polygraphic recording following titration of the MAD, demonstrating a reduction in the parameters of the Apnoea-Hypopnoea
Index. Additionally, a highly significant improvement is observed in the desaturation index (saturation below 90 for minutes), which de-
creases from 20.2% to 3.6%.

Figures 12 and 13. Images demonstrating progression three years following placement of the MAD, with no new adverse events and no
increase in anterior occlusal wear.
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DISCUSSION

Many patients with OSA exhibit oral signs and symp-
toms in addition to the classic features of systemic in-
volvement. Consequently, a comprehensive medical
history and thorough assessment at the initial consul-
tation may enable the identification of individuals who
are unaware that they suffer from this serious health
condition, thereby facilitating the initiation of treat-
ment'*!2, Moreover, for an extended period, we have
encountered patients in dental clinics with a high inci-
dence of dental, prosthetic, and even implant fractures
without any apparent explanation, with the presence
of sleep disorders frequently representing the causal
factor sought!*12, Epidemiological studies have found
a high prevalence of bruxism in patients with OSA*
71112 Similarly, our group, in studying a series of pa-
tients with dental wear who were being treated with
mandibular advancement devices for suspected sleep
bruxism, found that 93% had sleep apnoea, which was
mild to moderate in 56% and severe in 37%"%. Further-
more, a dose-response relationship was observed. That
is, greater severity of dental wear corresponded to in-
creased severity of OSA. These findings suggest that
dental health professionals are in an optimal position
to identify patients with suspected OSA. Such suspicion
may be inferred both through the use of clinical ques-
tionnaires and by identifying anatomical and/or func-

tional alterations, as in the case of bruxism or fracture
of prostheses

Once the patient has been diagnosed, it is of vital im-
portance to initiate treatment for both processes:
the replacement of the rehabilitation affected by the
mechanical incident, and the commencement of OSA
treatment with mandibular advancement devices or
with CPAP (continuous positive airway pressure device)
in more severe cases, where the device alone may not
constitute a sufficiently effective treatment**4, In cer-
tain situations, both approaches (CPAP and mandibular
advancement device) may be combined, thereby redu-
cing the pressure required in CPAP, which in some cases
results in loss of adherence to treatment, or in those
bruxist patients where the mandibular advancement
device may enhance the maintenance of the teeth and
the rehabilitations supported by them.

CONCLUSIONS

Bruxism and OSA are intimately related, as are the den-
tal signs of both conditions, such as wear and fracture
of teeth, implants, or rehabilitations. Dentists can play
a fundamental role in the treatment of these patients,
including the presumptive diagnosis of undiagnosed
cases of OSA, which may be identified through dental
problems.
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