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Obstructive Sleep Apnea and Dental Implants
Sleep Before You Drill
by John H. Tucker, DMD, DICOI, DABDSM, and Dennis R. Bailey, DDS, FAAOP, DABDSM

M

any patients are presenting for management of their
sleep breathing disorder (SBD) that have had restorative procedures utilizing dental implants with subsequent prosthetic rehabilitation. There are specific and special
concerns that require consideration, both in the pre-treatment
phase and when planning treatment utilizing a mandibular repositioning oral appliance.
Obstructive sleep apnea (OSA) is a disorder characterized by repetitive collapse of the
upper airway during sleep, with consequences of nocturnal hypoxemia and recurrent
arousals from sleep.1 The prevalence of OSA
is significant and the incidence is increasing
with greater obesity as well as aging of the
population.2 In addition to decreased neurocognitive performance from recurrent nocturnal arousals, there exists an increased risk
of fatal and nonfatal cardiovascular events as
well as all-cause mortality in patients with
more severe OSA.3,4 Recent evidence has
demonstrated that the risk for cancer mortality and ischemic stroke carry a dose-response
association with the severity of SBD.5
The history of dental implants can be
traced back to 3000 B.C.6 Implant-borne restorations have become the standard of care
in oral rehabilitation.7 The most important
factor in implant treatment is the formation
of a direct interface between the implant and
the bone, without intervening soft tissue, a
process called osseointegration. The success
rate is now reported to be 92%-97% for implant supported fixed partial dentures.8 However, implants can and do fail. Early failures
occur during the period of osseointegration
in 40% of cases, while 60% fail after loading.9,10 Excessive biomechanical loading can
have a deleterious impact on the implant fixture, abutment, or the implant restoration.11
Unfortunately I have personally treated numerous cases of screw loosening and/or fracture, abutment fracture, prosthesis fractures,
porcelain fractures, and the most extreme,
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implant loosening and fractures. These calamitous situations have been documented
in the literature.12,13
The International Classification of Sleep
Disorders 3rd edition (ICSD3), states that
sleep related bruxism (SB), also known as
nocturnal bruxism, is a “repetitive jaw-muscle activity characterized by clenching or
grinding of the teeth and/or by bracing or
thrusting of the mandible.”14 The gold standard for the diagnosis of SB is polysomnography. Bragger, et al. found technical complications associated with bruxism (prosthetic
and implant problems listed below). Out of
10 bruxers, 6 had a technical complication.
Impaired general health status was not significantly associated with more biological
failures, but bruxism was associated with
more technical failures.15 Anitua et al. reported 30 complications in 22 prostheses in
16 patients. Complications included porcelain fracture, abutment screw and implant
fracture, abutment screw loosening, and
de-cementation. Of the 172 patients in this
study, 49 were diagnosed with OSA based
on a simplified respiratory polygraphy (BTI
APNiA, BTI Biotechnology Institute, Vitoria,
Spain). OSA was found to be present in 13
of the 16 patients having prosthetic complications. “The highest AHI and thus the severity of OSA was identified in patients with a
fracture complication related to an implant,
a screw, or a porcelain failure. The frequency
of prosthetic complications has been higher
in patients with obstructive sleep apnea.”16
Bruxism may significantly increase both the
implant failure rate and the rate of mechanical and technical complications of implant
supported restorations.17,18
Bruxism has been reported to occur in approximately 12% of the population.19 It occurs predominately during sleep whereas the
diurnal activity is mainly clenching. Sleep is
comprised of two major phases, REM (Rapid
Eye Movement) sleep and NREM (non-REM).
NREM sleep has three stages, N1 sleep or
stage 2 NREM that is a transitional stage be-
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tween REM and NREM, N2 or stage 2 NREM
a lighter stage of sleep that makes up about
50% of our sleep and stage N3 or stage 3
NREM that is also known as deep sleep or
restorative sleep. The relevance of this is that
the majority of sleep related bruxism (SB) occurs during N1 and N2 sleep.20 Anything that
increases the amount of N2 sleep may also
be associated with a greater amount of SB.
This is important for a variety of reasons:
1. According to the ICSD3, SB is considered a movement disorder so an
increase in sleep disruption may increase N2 sleep
2. This lends credibility to the fact that
SB is mediated through the central
nervous system
3. Any other sleep disorder, such as SBD,
may impact sleep thus increasing N2
sleep that may be associated with an
increased risk for SB to be present.
The association of SBD and specifically
OSA with SB may be 26% based on reports
from patients and based on sleep study data
SB may be between 33 and 54%.21
The management of SB has historically
been the use of an intra-oral appliance often
referred to as splint or night guard. It is well
known that these devices do not control, reduce, or eliminate the SB but instead, are intended to protect the dentition.22 This is also
true as it applies to dental implants as well
as the prosthetic restoration of the implant.
SB has the potential to increase the occlusal

load on the implant thus resulting in a higher
risk for failure.23,24 This failure may be associated with bone loss around the implant similar to that seen in natural teeth.25
Another consideration that cannot be ignored is the health related consequences associated with a SBD, in particular OSA. The
related consequences of a SBD that may also
come into play and should be considered are:
1. A higher level of inflammation associated with hypoxia and oxidative stress
2. The association of the risk for diabetes
with a SBD
3. A proven association between a SBD
and periodontal disease26
All of this should be considered prior to
any treatment through the use of appropriate
screening techniques.
Here are a couple points for readers to
consider regarding implants, bruxism, and
SBD:
1. Is it possible that focusing more on
vertical as opposed to mandibular
advancement that occlusal load might
be reduced? Two studies are worth
noting that seem to indicate that vertical opening may be as effective as
advancement of the mandible.27,28
2. Clinicians who provide oral appliance
therapy should consider that forces
associated with the insertion and removal of an oral appliance (OA) on
an implant crown may be damaging
as well, especially during the removal

OSA was found to
be present in 13
of the 16 patients
having prosthetic
complications
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Figure 1: GEMPro

Figure 2: GEMPro data
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of the OA. This may produce undesirable forces that could have a loading
effect similar to that found with occlusal loading. To this end adequate block
out around the implant crown may be
advisable. There is no existing literature to support this topic, however, it
is one to consider.
Based on the information presented, when
a patient presents with extensive wear, it may
be another indicator of an undiagnosed SBD.
The challenge for the dental practitioner has
been how to determine if the bruxism is occurring during sleep, awake, or both prior to
starting prosthetic restoration of the damaged
dentition. GEMPro (DDME, Inc.) is a unique
sleep wellness monitor that can be used in
the privacy of the patient’s home for further
assessment (Figure 1). This device monitors
SpO2, EMG activity of the masseter muscle,
snoring, body position, and heart rate (Figure 2). Based on the results obtained from a
single night or multiple night screening with
the GEMPro, the dental practitioner can objectively determine if the patient exhibits
bruxism, SpO2 desaturations, snoring, and
increased heart rate. This information can be
used to determine if the patient should be
sent for further diagnostics such as a sleep

study. The bruxism data can assist the practitioner in determining the appropriate treatment. Follow up studies may also be done to
determine treatment efficacy.
Rehabilitation of bruxism patients through
the use of implants is a feasible alternative
with implants of adequate length, diameter, and correct position. These factors can
reduce the risk of treatment failure. Control of bruxism manifestations is critical
for a successful treatment outcome as well
as the longevity of the restoration. Patients
need to be informed about potential technical complications that may generate additional fees. Prior to initiating treatment, the
patient needs to be instructed about proper
daily hygiene and accept this responsibility as well as maintaining appropriate recare (follow-up) appointments. If a patient
presents with worn dentition and implants
are a consideration in the treatment plan,
consider the possibility of the patient being
at risk for or having an undiagnosed SBD.
Also consider the presence of other potential medical and health related conditions,
as well as medications, that may be of concern. Identifying and addressing these issues
before placing the implant may increase the
rate of success.
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