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Sleep-related breathing disorders from snoring to obstructive 
sleep apnea (OSA) afflict 9% to 44% of Americans, and 
occasional snoring is nearly universal.1,2,3 Although snoring does 
not increase a person’s risk of dying by as much as OSA, it does 
increase the risk of stroke by 300%.4 Additionally, all events 
inducing blood oxygen desaturation apply stress to the body 
in the form of cardiac arrhythmia and cardiac inflammatory 
events.5 We must help our patients improve their airways and 
ability to remain fully oxygenated if we are to help them live 
longer and more healthy lives.

The Portland Protocol aims to minimize oxygen desaturation 
and snoring, with the overall goal of improving total body 
health, well-being, and longevity in our patients. The Portland 
Protocol assesses the airway for potential sites of constriction 
or collapsibility, and then systematically treats those areas. 
First, we determine the primary causes of snoring or apneic 
episodes. We assess airway function with sleep study measures. 
Once assessed, we develop and prescribe a multidisciplinary, 

minimally invasive approach to treat the specific areas involved 
in airway constriction and collapse.

Historically, patient compliance with oral sleep appliances is 
93%,6 and continuous positive airway pressure (CPAP) machines 
have a compliance rate of 50%.7 However, for being used 
long enough to prevent cardiac events like heart attacks and 
strokes, CPAPs have a compliance rate of only about 25%.8 
This is because most patients use their CPAP at the beginning 
of the night and take it off in the middle of the night. This is 
problematic because it means they take their CPAP off before 
they have most of their REM sleep, and when their apneic 
episodes are typically more frequent and severe. 

Compliance with oral appliances and/or CPAP is directly 
related to airway improvements,6 as CPAPs and oral appliances 
only assist the airways of patients while they are being used. 
Compliance greatly improves when sleep apnea treatment 
is simple and requires minimal effort. Therefore, when 
requirements for compliance are minimized, as in the Portland 
Protocol, better airways and better long-term health outcomes 
should be more easily attained. 

The purpose of the Portland Protocol, then, is to provide an 
introduction and road map for practitioners, who may or may 
not be currently treating sleep apnea, to introduce an effective 
multidisciplinary approach to their practice. By including more 
providers in your treatment planning, you increase the size 
of your team and the number of clinicians looking for airway 
complications, leading to increased referrals to your practice. 
There is too much to know for any single doctor to be proficient 
at all facets of treatment. Airway management is a team sport!

Exam
An initial complete dental and periodontal examination are 
performed, along with a comprehensive evaluation of the 
temporomandibular joint, soft tissues, and nasal complex. 
A sleep study may be indicated after this initial screening, 
and questionnaires, if the patient is deemed at risk for OSA. 
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The Epworth Questionnaire is useful for evaluating how tired 
or fatigued a patient feels. The Nasal Obstruction Symptom 
Evaluation (NOSE) questionnaire is often used to check the 
ability of patients to breathe through their noses. The STOP-
Bang (Snoring, Tired, Observed, Pressure, BMI, Age, Neck, 
Gender) questionnaire is used to screen for the most prominent 
risk factors of sleep apnea. Each of these questionnaires  
serves a purpose in determining the relative risk for sleep-
disordered breathing.  

Dental exam
The dental exam checks for the involvement of teeth in the 
airway problem. The exam also reveals if modifying tooth 
position could improve the airway and if the teeth are healthy 
enough to move them to a better position. Teeth that are 
lingually tipped apply pressure to the tongue and make it 
more likely for the tongue to collapse into the throat (i.e., 
look for scalloping). Having posterior interference means 
that the jaw can move more anteriorly and superiorly, but is 
held in a posterior position that is more likely to close off the 
throat. A worn dentition implies grinding. Airway problems 
are correlated with tooth grinding, especially in the anterior-
posterior direction. This is likely why so many patients with 
Class II malocclusions, where the maxillary and mandibular 
anterior teeth do not touch, still demonstrate incisal wear.9 

Periodontal exam
The periodontal exam identifies whether the patients have 
buccal recession due to malocclusion, as another clue 
indicating the possible involvement of teeth in the airway 
problem. It also serves to determine if the periodontal health of 
the patient is suitable for the teeth to be moved into a position 
that is more beneficial to the patency of the airway.

Temporomandibular joint exam
Many patients with sleep apnea report jaw pain, so it is 
important to know if the patient is having temporomandibular 
joint dysfunction or myofascial pain. The temporomandibular 
joint exam reveals any jaw tension or facial tenderness to 
palpation that could indicate teeth grinding during sleep while 
struggling for breath. 

Soft-tissue exam
Patients with an enlarged tongue have a more constricted 
airway because the tongue takes up more space.10 One method 
of changing the ratio of the tongue to oral cavity volume 
is myofunctional therapy. Toning the tongue with simple 
myofunctional exercises can lead to significant airway benefits. 
Myofunctional therapy is found to decrease the apnea-
hypopnea index (AHI) by approximately 50% in adults and 62% 
in children.11 

Tongue ties add resistance to the body of the tongue and make 
it more likely to fall back into the airway.12 Deeper soft palates 
with higher Mallampati scores are less supported and more 
collapsible.13 

Nasal exam and nasal breathing
The nasal exam is meant to look for areas of constriction of 

the nasal airway (Figure 1). We ask the patient to breathe 
in quickly and deeply to check for nasal valve collapse that 
reduces airflow through the nose. Visual examination of the 
inside of the nose also allows us to search for polyps, inflamed 
turbinate tissues, and deviation of the septum, which could 
increase the likelihood of mouth breathing. Mouth breathing 
leads to a 250% increase in upper airway resistance compared 
to nasal breathing.14 Nasal breathing allows 10% to 20% more 
oxygenation of the blood compared to mouth breathing. This 
is due to a slowing of the air intake, increasing the oxygen 
exchange, as well as the intake of nitric oxide, a potent 
vasodilator that is released by the nasal turbinates.15 We must 
do everything possible to help patients breathe through their 
noses, because otherwise, they are more likely to have a higher 
risk of apneic events from breathing through their mouths.

Nasal decongestants can be an important tool in helping 
patients breathe through their noses by decreasing congestion 
and inflammation of turbinates. Nasal decongestant usage is 
associated with a decreased AHI, along with improvements 
in sleep efficiency and non-REM and REM sleep in apneic 
patients.16

Many patients with airway problems demonstrate a narrow 
and raised palate. Raised palates are associated with deviated 
septums.17 Depending on the patency of the nose, a referral for 
a septoplasty may be indicated to improve nasal patency  
and airflow.

Buteyko breathing exercises and mouth taping may be 
indicated to help patients learn to breathe through their noses, 
particularly if they have a previous history of mouth breathing.18

Nasal dilators can stretch the nasal valve open and prevent its 
collapse during inspiration. Nasal dilator usage is associated 
with an 18% average increase in nasal airflow, a significant 
reduction in snoring, and a 47% reduction in AHI.19

Airway-centric Invisalign
Clear aligners can increase space in the mouth, particularly for 
the tongue. When the teeth are tipped lingually, they apply 
pressure to the tongue, increasing the likelihood of pharyngeal 
collapse.20 By uprighting and tipping the crowns of teeth to 
the buccal, we are expanding the dental arch. Expanding the 

Figure 1: nasal valve collapse of the left ala of the nose.
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dental arch makes more space for the tongue, and prevents 
pharyngeal collapse caused by the tongue, improving the 
airway and the patient’s smile at the same time.

To maximize expansion, sometimes it is necessary to intrude 
the maxillary posterior molars. The reason we intrude the 
posterior molars is important to note: it is to offset the “wedge 
effect” (Figure 2). As we tip the crowns of the teeth buccally, 
we simultaneously increase the mandibular plane angle. This, 
unfortunately, can increase the relative height of the posterior 
teeth and create an anterior open bite in a process known as 
the wedge effect, or clockwise rotation of the mandible. By 
intruding posteriorly, we avoid the wedge effect and bring 
the anterior aspect of the mandible into a more appropriate 
position at the finish of the case.

The intrusion of the posterior teeth is simple and predictable 
with clear aligners.21 The intrusion of the maxillary molars can 
be achieved with occlusal attachments that are not filled with 
resin, to provide extra pressure to intrude the teeth. Temporary 
anchorage devices, mini-plates, and elastics can be used if 
significant amounts of posterior intrusion are indicated. 

Posterior intrusion can relieve strong posterior contacts, 
and allow the jaw to autorotate counterclockwise to a more 
advanced and superior position. Advancement of the mandible 
counterclockwise improves patency of the airway because the 
tongue is moved forward with the mandible and out of  
the pharynx.22

Our strategy for orthodontic cases involves a preference 
for leaving maxillary space to restore instead of making the 
mouth smaller with interproximal reduction (IPR). Our strategy 
maximizes the available space for the tongue.

Case
The patient is a 50-year-old male whose chief complaint was 
“I wake up with headaches a few times a week and have been 
having jaw pain.” The patient had Class I occlusion bilaterally 
with V-shaped arches and an anterior open bite (Figure 3). 
Based on the exam, we made a plan for orthodontic expansion 

Figure 2: the wedge effect.

Figure 3: patient at baseline with a bilateral Class I occlusion, V-shaped 
arches, and an anterior open bite.
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and intrusion using Invisalign (Figure 4). The results of 
orthodontic treatment are shown in Figure 5. Tables 1-3 list 
sleep study data at baseline, after Invisalign, and after a third 
treatment step, NightLaseTM, described below. 

As seen in Figure 6, after Invisalign, the patient had greatly 
improved AHI, snoring, and arousal indices (RDI, REI), as well 
as lower maximum heart rate during REM sleep (Table 1). 
However, cessation of breathing for 10 seconds or more, 
6.5 times per hour, indicated that the patient was still 
suffering from mild sleep apnea. In addition, the patient 
was experiencing clinically significant oxygen desaturation 
events after Invisalign (Tables 2-3). To correct these 
issues, we performed a simple, non-ablative, laser-assisted 
uvulopalatoplasty procedure called NightLase.

Laser airway management with NightLase
The most well-established and researched laser airway 
and snoring procedure over the past decade is NightLase. 
NightLase is a non-ablative laser tightening and elevation 
of the uvula, soft palate, and surrounding tissues. It does 
not remove or cut any tissues. Each NightLase case is 3 to 5 
sessions of laser treatment, each session approximately 20 
minutes in length. The sessions are 3 to 4 weeks apart to allow 
for maximum neocollagenesis.23 Because NightLase is non-
ablative, anesthetic is not needed. The Nightlase procedure 
uses both wavelengths of the Fotona LightWalker laser: Nd:YAG 
and Er:YAG. The effect of these lasers is to tighten collagen,24 
thereby making the soft palate more open and less collapsible. 
The deeper tissues are pulled together via mechanical tension 
between the layers. Both of these mechanisms result in a 66% 
average decrease in AHI,25 which is on par with what would 
be expected with an oral appliance, but without the need for 
compliance or the potential risk of complications like jaw pain 
or unwanted changes to the bite.

NightLase decreases snoring,26 increases airway volume,27 
and decreases AHI.25 The tightening of collagen in the soft 
palate moves it more anteriorly, and allows for better airflow 
even through the nasopharynx, resulting in improved nasal 
breathing.23 The tightening of collagen can also lift the soft 
palate and change the Mallampati score. Many patients have an 
immediate, visible rise in the soft palate (Figure 7). The average 
improvement of snoring after 1 session has been shown to 

Figure 4: Invisalign plan to expand and intrude. Aligners with 3 refinements 
were worn for 13 months with zero auxiliaries. 

Figure 5: patient after Invisalign. More space is available for the tongue 
following Invisalign treatment. 
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be about 50%, and after the third session, 85%.28 The effects 
of the NightLase procedure last 9 to 24 months.29 Patients are 
encouraged to return on an annual basis or sooner if needed for 
a single session to maintain their airway. 

Figure 6 shows the clinical improvements after Invisalign  
and 2 NightLase sessions, as only 2 sessions were needed to  
get average SpO2 over 96% and minimum SpO2 to 94%  
(Tables 2-3). The patient will be returning for maintenance 
sessions, and we are likely to see further improvement at 
follow-up. Invisalign decreased snoring, AHI, and arousal 
measures, but had minimal effect on respiratory indices  
(Figure 6). Subsequent treatment with NightLase decreased 
AHI even more, and improved respiratory function. The minutes 

the patient had <95% oxygen saturation were greatly reduced 
by NightLase. This was associated with decreased maximum 
heart rate during REM sleep as well as improved sleep efficiency 
(Table 1). The patient reported better nasal breathing, and 
no pain or adverse effects of the treatment. However, the 
patient came in for an exam after the first NightLase session 
complaining of “non-painful, non-fluid-filled areas on the  
back of his tongue.” Examination suggested that what he was 
seeing was his circumvallate papillae that were now visible  
after the inflammation of his tongue was reduced with the 
NightLase procedure. 

Although Invisalign brought him from moderate apnea to mild 
apnea, Invisalign alone was not adequate to bring respiratory 

Figure 6: sleep test results at baseline, after Invisalign, and after NightLase. 
Left: Snoring and apneic episodes decreased after Invisalign. Right: 
Respiratory measures and oxygen saturation were clinically impaired even 
after Invisalign, but were in a healthy range after NightLase. AHI: apnea-
hypopnea index (number per hour); RDI: respiratory disturbance index 
(number per hour); TST: total sleep time; SpO2: oxygen saturation. 

Figure 7: before (left) and after (right) NightLase non-ablative 
uvulopalatoplasty and lingual pyroptosis and photobiomodulation using 
Er:YAG and Nd:YAG lasers.

Table 1: sleep test data at baseline, after Invisalign, and after NightLase.

Baseline Invisalign NightLase

Lights Off (Date, Time) 2/29/2020  22:43 9/15/2020 22:33 9/1/2021 21:13

Lights On (Date, Time) 3/1/2020  6:31 9/16/2020 5:52 9/2/2021 6:02

Total Recording Time (minutes) 860.7 915 931

Time in Bed (minutes) 467.7 437.8 528.4

Time in Bed (TIB; hours, minutes) 7, 48 7, 18 8, 48

TIB (% of total recording time) 54.3 47.8 47.8

Total Sleep Time (minutes) 437.4 407.4 517.4

TST (% of TIB) 93.5 93.1 97.9

Sleep Efficiency (% of TIB) 93.5 93.1 97.9

Apnea Hypopnea Index (AHI, number per hour) 21.4 6.5 2.5

Respiratory Event Index (number per hour) 22.3 7.7 2.7

SpO2
1 < 89% (cumulative minutes) 3 0 0

SpO2 < 89% (longest span, minutes) 1 0 0

Snoring (minutes) 155.2 0.3 0.1

Maximum heart rate, REM (bpm) 100 93 86

1SpO2: oxygen saturation
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measures into a healthy range. Further treatment of the soft 
tissues using NightLase is an essential component of the 
Portland Protocol that we have seen eliminate the need for 
CPAP or appliances in many patients.

Expiratory positive airway pressure (EPAP)
EPAPs work by applying positive pressure upon exhalation, 
keeping the airway open until the next inhalation.31 EPAPs are 
useful for patients who have collapsible nasal valves as well 
as a collapsible pharynx and are unwilling or unable to go 
through NightLase. One EPAP device FDA has cleared to treat 
obstructive sleep apnea is called the Bongo Rx. 

Mandibular advancement
Patients that have residual obstructive desaturation events after 
orthodontics, NightLase, or nasal breathing aids may require a 
mandibular advancement appliance to prevent the jaw from 
falling back during REM-associated atonia. Advancing the 
mandible or increasing the vertical dimension may be helpful 
to fully treat the patient.

A study by Anitua et al. found that 81% of patients get a 
maximal decrease in AHI from protrusions ≤ 3 mm and that 
39% of patients experienced a ≥ 50% reduction in AHI with 
advancement of zero mm.32 This study suggests that oral 
appliance therapy is less about advancing the mandible and 
more about preventing the jaw from falling back and collapsing 
the airway. 

Expanding the arch before oral appliance therapy helps create 
space and may decrease the amount of advancement needed 
to resolve the airway constriction. Decreasing the amount of 
protrusion means that the patient is less likely to experience 
appliance-related complications like changes in the bite and/or 
temporomandibular joint dysfunction or pain.33

In summary, adding simple techniques like non-ablative laser 
uvulopalatoplasty, which is highly tolerable by patients and has 
predictable results, to the Portland Protocol can eliminate the 
need for CPAP or oral appliances in some cases of sleep apnea, 
thereby removing issues of patient compliance.

We have found that opening space for the tongue does much 
of the work in eliminating snoring and apneic episodes, but 

Table 2: sleep study measures for all sleep stages and total time in bed at baseline, after Invisalign, 
and after Nightlase.

REM Non-REM

Baseline Invisalign NightLase Baseline Invisalign NightLase

Average SpO2
1 (%) 95.5 95.1 96.4 95.5 95.1 96.2

Desaturations (number) 131 42 17 133 43 18

Minimum SpO2 (%) 87 89 94 87 89 94

<95% (minutes) 69.5 70.0 2.1 71.8 77.4 10.4

<90% (minutes) 1.1 0.1 0 1.3 0.1 0

<85% (minutes) 0 0 0 0 0 0

No Signal/Artifact (minutes) 0.0 0.2 0.1 0 0.5 0.2

1SpO2: oxygen saturation

Table 3: sleep study measures during REM and non-REM sleep.

REM Non-REM

Baseline Invisalign NightLase Baseline Invisalign NightLase

Average SpO2
1 (%) 95.7 95.1 96.1 95.5 95.0 96.0

Desaturations (number) 44 23 9 87 19 8

Minimum SpO2 (%) 89 89 94 87 90 94

<95% (minutes) 18.2 22.7 3.7 51.3 47.3 4.3

<90% (minutes) 0.1 0.1 0 1.0 0 0

<85% (minutes) 0 0 0 0 0 0

No Signal/Artifact (minutes) 0 0 0 0.0 0.2 0.1

1SpO2: oxygen saturation
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may not fully resolve sleep apnea in some patients. As there are 
compliance issues with CPAP and oral appliances, and they only 
help with airway issues while they are being used, NightLase 
should be considered a first-line treatment. NightLase improves 
breathing 24 hours a day and requires no compliance. 

A multidisciplinary approach that considers the use of 
orthodontic alignment, expansion, NightLase, and as a last 
resort, compliance-dependent CPAP and/or oral appliances,  
is the best way to offer simple, customized sleep  
apnea treatment. n
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