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UNDERSTANDING PROPER LIP 
POSTURE
Oral rest posture refers to the positioning 
of the jaws, lips, tongue, and facial muscles 
in repose. Correct oral rest posture includes 
a tongue resting on the palate, 2–3 mm of 
freeway space between the molars, nasal 
breathing, and gently sealed lips. Properly 
positioned lips are a very important aspect 
of overall correct oral rest posture. When the 
lips are at rest, the ideal positioning would 
be gently sealed lips; however, an interla-
bial gap of 1–3 mm is also considered to 
be within the normal limits of a correct lip 
posture.1-3 Correct oral rest posture is an 
essential component of maintaining good 
oral equilibrium.4 Sealed lips act as nature’s 
orthodontic retainers for the incisors when 
the lower lip covers a portion of the max-
illary incisors. When muscles in the oro-
facial complex are positioned properly for 
prolonged periods of time, they aid in guid-
ing growth and development via light, con-
stant forces.4 Inversely, when the orofacial 
muscles are positioned in an incorrect loca-
tion for prolonged periods of time, there is 
a negative effect on growth, development, 
and function. This article is dedicated spe-
cifically to exploring lip posture, the nega-
tive consequences of lip incompetence, and 
various treatments for a short upper lip and/
or poor lip seal.

When the lips are routinely positioned 4 
mm or more apart, and the individual strug-
gles to keep the lips sealed at rest, or he or 
she is unable to seal the lips without strain on 

the surrounding facial muscles, we consider 
this to be lip incompetence.1,5,6 Although 
often concomitant, lip incompetence is not 
exclusively associated with mouth breath-
ing. While chronic mouth breathers do have 
lip incompetency, it is physically possible for 
some individuals to have a poor labial seal, 
yet still primarily use the nose to breathe.4 In 
true mouth-breathing cases, the jaw is also 
open beyond the normal freeway space and 
the tongue is positioned low, and often for-
ward, in the mandible. In these instances, full 
oral rest posture rehabilitation is necessary.

GROWTH OF THE LIPS
One consideration that needs to be made 
before addressing a lip incompetency issue 
is the age of the individual. During the period 
of mixed dentition, vertical growth of the lips 
lags slightly behind vertical growth of the 
facial skeleton.1-3 The upper lip grows at a 
steadier rate than the lower lip, reaching its 
full potential by age 17–19, while the lower 
lip experiences an acceleration of growth 
between the ages of nine and 13, with com-
pletion of growth by age 18–19.3 Lip thick-
ness peaks during adolescence, followed 
by gradual loss of thickness in adulthood.1 
Learning to recognize the difference between 
normal, mixed-dentition-related lip parting 
and true lip incompetence is an important 
part of the treatment process. 

OVERVIEW OF ORBICULARIS ORIS 
COMPLEX
Although we typically think of orbicularis 

oris as a sphincter muscle that is responsi-
ble for lip seal, this muscle is unique in that 
it is a complex muscle serving as a point of 
insertion for 10 different muscles, each with 
their own role to play in determining proper 
function of the lips. Orbicularis oris is inner-
vated by the mandibular marginal and lower 
buccal branches of the facial nerve (cranial 
nerve VII) and receives its blood supply from 
the superior and inferior labial branches of 
the facial artery.7 

The risorius and buccinator muscles 
insert at the corners of the lips and are 
responsible for retraction of the lips. For 
elevation of the upper lip, the levator labii 
superioris, zygomaticus minor, and levator 
labii superioris alaeque nasi all insert into the 
superior orbicularis oris to aid in elevation 
of the upper lip. Zygomaticus major inserts 
laterally and aids in elevation and retraction 
of the lips, assisting in the smile. Levator 
anguli oris pulls the corners of the mouth 
up and medially. The depressor labii inferi-
oris depresses the lower lip (pout), while the 
depressor anguli oris depresses the angle of 
the mouth ( frown).7,8

It is also important to remember that 
mouth closure is not just dependent on com-
petent lips, but on a stable jaw at rest. Proper 
jaw positioning includes a freeway space of 
2–3 mm between molars3 as well as a deli-
cate balance between the forces of strong 
masticatory muscles pulling above, and grav-
ity and hyoid muscles pulling from below.9

CAUSES OF LIP INCOMPETENCE
There can be a variety of reasons that an indi-
vidual is unable to keep the lips sealed at rest. 
It is often observed that those with bimax-
illary dentoalveolar protrusion, commonly 
known as buckteeth, experience lip incom-
petence due to tooth position. Although it 
seems logical to treat primarily with ortho-
dontics, it is important to understand why 
the teeth are protruding, as it is often from 
an overlooked oral rest posture issue and 
subsequent orofacial muscle dysfunction. 
Form and function have a bidirectional rela-
tionship. Changes in function of the lips can 
alter the form of the orofacial complex, just 
as abnormal alterations in form can cause 
function to suffer. Therefore, treatment 
needs to focus on both hard and soft tis-
sues in order to both treat the underlying 
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cause and improve the chances for good 
orthodontic retention.

One of the most commonly observed 
causes of poor lip seal and mouth breath-
ing is allergic rhinitis and other airway 
obstructions such as enlarged tonsils and 
adenoids.10 When an individual is unable 
to breathe through the nose for prolonged 
periods of time, the lips must remain apart, 
and the tongue must drop low in the oral 
cavity in order to open the oral airway. If this 
only happens during the occasional cold or 
sinus infection, function returns to normal 
as soon as the nasal airway is again patent. 
However, in cases that involve poor nasal 
patency for extended periods of time, the 
muscles will alter their function as well as 
their rest posture, and a new, incorrect habit 
is established. In cases of chronic mouth 
breathing, upper lip tonicity is lost,2 resulting 
in a compounding inability to keep the lips 
gently sealed, sometimes even after the aller-
gies or nasal obstructions are addressed.11 
If you recall that good oral rest posture is 
essential in maintaining oral equilibrium 
and therefore good orofacial growth, it is 
easy to see how a chronically stuffy nose can 
not only lead to poor lip seal, but actually 
cause flaring of the incisors and supraerup-
tion of posterior teeth (due to a prolonged 
increase in freeway space), making proper lip 
seal even more difficult. The end result is an 
elongated face with strained facial muscles 
that have developed numerous compensa-
tions in order to function.

Although the airway’s influence on lip 
posture is the most recognizable, an under-
developed mandible is also a common cause 
of poor lip approximation. A retrognathic 
mandible can be genetic (such as in Pierre 
Robin sequence) or caused by habits that 
result in either poor oral rest posture or 
insufficient use of masticatory muscles that 
stunt growth of the mandible.12 Structural 
soft-tissue issues such as tongue-tie can also 
influence growth of the mandible,13 and a 
tight maxillary labial frenum, or upper lip 
tie, can prevent the upper lip from comfort-
ably meeting the lower lip.7,14

Low muscle tone in syndromic individu-
als can also result in poor lip competence. 
These individuals typically have poor jaw 
stability and weak masseters, resulting in 
a habitual open-mouth posture.15 For these 

particular individuals, it is important to have 
a larger team approach to treatment. They 
will benefit most from a team of profession-
als—occupational therapists, physical thera-
pists, and speech therapists who specialize 
in oral motor therapy as well as orofacial 
myofunctional therapy—working collab-
oratively toward a common goal of good 
lip seal as well as proper feeding, breath-
ing, and speech.

COMMON PROBLEMS ASSOCIATED 
WITH LIP INCOMPETENCE
A change in occlusion and alterations in oro-
facial growth can result from poor lip seal. 
As previously mentioned, poor lip compe-
tence will actually lead to flaring of the inci-
sors and an increase in overjet. When the 
lack of lip seal is combined with a jaw that 
is open beyond the normal freeway space, 
supraeruption can occur, leading to an ante-
rior open bite and elongation of the facial 
skeleton. If soft-tissue dysfunction is not 
addressed during orthodontic treatment, 
retention will be difficult and orthodontic 
relapse may occur.14

Speech sounds can also be affected by lip 
incompetence. Bilabial sounds /p/, /b/, and 
/m/ require both the top and bottom lip to 
meet comfortably. It is common in individu-
als with a short upper lip to make substitu-
tions for bilabial sounds. These individuals 
would benefit from speech therapy as an 
adjunct to their treatment.

Drooling can be a common problem asso-
ciated with poor lip seal. These individuals 

may also have decreased awareness of their 
saliva, or poor handling of their saliva due 
to tongue posture issues.15 While some indi-
viduals drool excessively, others suffer from 
xerostomia. Chapped lips and inflamed gin-
giva on the maxillary anterior teeth can be 
common, as well as an increase in caries 
from reduced salivary flow.2 

Poor lip competency also creates a cos-
metic concern for patients and can change 
the way they are perceived by others.3 It is 
an unfortunate reality that those with poor 
lip seal and mouth-breathing habits are per-
ceived as less intelligent by those around 
them. Several studies show that facial attrac-
tiveness is directly related to our perception 
of an individual’s intelligence and social skills 
and has an influence on career success.3 

TREATMENT GOALS
If we observe the natural smiles of males 
and females, we will notice that the lip line 
in females is an average of 1.5 mm higher 
than the lip line in males, showing an aver-
age of 1–2 mm of gingival display, which is 
considered normal.16 Any amount greater 
than 2 mm could be considered a “gummy 
smile” and may be a contributing factor in 
the poor competency of the lips. When fully 
grown, the average length of the philtrum 
(measured from the subnasale to the ver-
milion border at the midline of the upper 
lip) is 20 mm for females and 23 mm for 
males,16 but perhaps of more importance 
is the relationship of the lips to the maxil-
lary incisors rather than the actual length of 

When the lack of lip seal is combined with a jaw 
that is open beyond the normal freeway space, 
supraeruption can occur, leading to an anterior 
open bite and elongation of the facial skeleton.

Poor lip competency also creates a cosmetic 
concern for patients and can change the way 
they are perceived by others.
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the upper lip.1,3 No matter what treatment 
modality is used, it is essential that the lips 
not only appear more esthetically pleasing, 
but that all aspects of function improve as 
well, specifically during chewing and swal-
lowing, speech production, and saliva han-
dling ( figure 1).

ADDING A NEW APPROACH TO 
TRADITIONAL TREATMENT
When the focus is placed on bimaxillary pro-
trusion as a “tooth problem” rather than a 
“lip problem,” the natural thought process in 
fixing the issue would be to retract the inci-
sors, sometimes at the expense of extraction 
of healthy premolars, in order to create room 
and lessen the unwanted facial appearance 
that comes with protruding teeth. If the inci-
sor flaring is a result of mouth breathing and 
poor tongue posture, just changing structure 
will not automatically mean that muscles 
will know how to overcome former com-
pensatory patterns and begin to function 

correctly. One factor of this treatment plan 
that is often overlooked is the negative con-
sequence of lessening space for the tongue to 
rest and function appropriately, often mak-
ing oral rest posture and breathing worse.17

When orthodontic treatment is used in 
conjunction with orofacial myofunctional 
therapy, both the dentist and the therapist 
can collaborate and change both form and 
function, leading to a much more favor-
able outcome for the patient ( figure 2). It 
is often surprising to see how much inci-
sor flaring is reduced simply by working on 
lip strength and competence using neuro-
muscular exercises. When these exercises 
are used in conjunction with orthodontics, 
changes happen rapidly and set the patient 
up for better retention after completion of 
treatment.14

When surgery is the best solution for cor-
rection of vertical maxillary excess, via either 
orthognathic or lip-repositioning surgery, 
special attention still needs to be paid to 

rehabilitating proper function of the lips 
and surrounding facial muscles. Orofacial 
muscles share many functions, including 
breathing, speaking, swallowing, and facial 
expression. Proper function requires changes 
in both shape and positioning of these mus-
cles. Acquiring, generalizing, and habituat-
ing correct muscle patterns does not happen 
by chance, but by following specific neuro-
physiological principles.14 If we consider the 
common practices of other areas of medi-
cine such as orthopedics, it is expected that 
a surgeon will collaborate with a physical 
therapist in order to address function before 
and after orthopedic surgery. Yet, we rou-
tinely perform orthognathic surgery without 
addressing oral function via a skilled orofa-
cial myofunctional therapist. Collaboration 
between oral surgeons and therapists is an 
underutilized, yet essential part of patient 
treatment.

Botox injections can be beneficial ( fig-
ure 3) when the upper lip is hypertonic and 
there is hyperactivity of the elevator mus-
cles. It is important to note that the changes 
achieved with Botox are temporary and need 
to be repeated in order to maintain the posi-
tive results. When Botox is injected into the 
muscles at the proper dose, it results in par-
tial chemical denervation of the muscle.18 
This localized reduction in muscle activity 
helps to relax the lip, leading to a decrease in 
gingival display. It can also be used to relax 
tension in the mentalis muscles. Botox, how-
ever, cannot address or improve function of 
the lips, and in some cases, may temporar-
ily make function worse. It is recommended 
that lip seal is improved first through ther-
apy before considering Botox as an adjunct 
to treatment.

TREATMENT PLANNING AND 
THERAPY FOR LABIAL MUSCLES
Before starting an exercise program for 
incompetent lips, it is recommended 
that baseline measurements be taken in 
order to gauge progress. Lip strength can 
be obtained by a simple button pull and 
lip meter. The lips should be evaluated 
together and separately, as one lip is often 
much more toned than the other, espe-
cially in cases of an everted lower lip.19 A 
normal range of lip strength is between 
three and five pounds.20 The length of the FIGURE 1: Changes in lip competence and facial appearance after five months of orofacial myofunctional therapy
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philtrum should also be recorded while the 
patient is in a relaxed state, with the lips 
in their usual position. From this position, 
it is also possible to measure the interla-
bial gap, determining how far apart the 
lips are at rest.

Next, evaluation of the range of motion 
of the orbicularis oris complex is observed 
by having the patient round and spread 
his or her lips, accomplished by having 
the patient repeatedly say “ooo-eee.” The 
clinician should pay special attention to 
compensatory patterns, often employed by 
moving the mandible forward to assist in 
rounding of the lips. Asymmetry may also 
be observed. The correct or incorrect use 
of the lips during speech can also be eval-
uated, specifically on bilabial sounds /p/, 
/b/, and /m/. Eating and drinking should 
be observed since poor labial posture sig-
nificantly contributes to deficits in the 
oral phase of swallowing.7 An assessment 
of nasal patency is essential when deter-
mining whether or not an ENT or allergist 

should be involved in care. Finally, ques-
tioning the patient (or parent) is important, 
as they can shed light on whether the lip 
incompetence is happening intermittently 
(perhaps only during times of concentration 
on a task), or if the lips never approximate 
during the day or night. 

A variety of exercises can be used to 
improve lip competence.3,6,9,20 A combina-
tion of passive and static stretching—either 
manually, or by use of a lip shield, cotton 
roll, or other tool—can be used to improve 
lip length, increase range of motion, and 
change lip morphology.9 In combination 
with stretching, resistance exercises, coor-
dination exercises, and proprioceptive tasks 
are also beneficial to improve strength of 
the lips. Since oral muscle movements are 
associative in nature, working on a proper 
lip seal will help facilitate tongue retraction 
in patients with poor tongue posture.7 Add-
ing systematic jaw exercises will also help 
aid in maintaining proper tongue posture 
and appropriate dental freeway space.13 

When judging the value and efficacy of lip 
exercises, it is important to consider the 
effect of the exercise on tooth position, 
the morphology of the lips, and the nat-
ural function of the lips.6 Once the exer-
cises have been chosen, it is recommended 
that they be performed three times a day 
for a total of 10 minutes a day.6,20 Achiev-
ing habituation of new muscle patterns is 
needed to maintain the positive changes 
made through therapy.

CONCLUSION
When treating lip incompetence, address-
ing both form and function is essential. 
The clinician must first investigate the 
source of the poor lip seal, identify the 
symptoms that need to be addressed, and 
then implement a treatment plan that 
focuses on correcting both structure and 
soft-tissue dysfunction. Using neuromus-
cular exercises in a systematic and sequen-
tial way has been proven to work, but they 
are often underutilized. 

FIGURE 2: Team approach between therapist and orthodontist leads to a stable outcome. Left: Pretreatment. Middle: After orofacial myofunctional therapy. Notice the 

reduction in overjet/flaring. Right: After completion of orthodontic treatment.
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FIGURE 3: Lip posture and natural smile before and after therapy. This patient was referred for Botox after 

therapy due to lingering tightness in the mentalis muscle.
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1. Correct oral rest posture does not 
include:
A. 2–3 mm freeway space between the jaws
B. Lips gently sealed
C. Nasal breathing
D. Tongue resting between the teeth

2. Which is considered a normal interla-
bial gap?
A. 3–4 mm
B. 1–2 mm
C. 1–3 mm
D. 2–5 mm

3. Properly positioned orofacial muscles 
aid in guiding growth via:
A. Heavy, intermittent forces
B. Light, constant forces
C. Light, intermittent forces
D. Heavy, constant forces

4. Signs of lip incompetence include:
A. More than 4 mm interlabial gap
B. Inability to seal the lips comfortably at rest
C. Strain on surrounding facial muscles upon 

closure
D. All of the above

5. Which statement concerning lip/facial 
growth is true?
A. Horizontal growth of the lips lags behind 

growth of the facial skeleton
B. The lower lip grows at a steadier rate than 

the upper lip
C. Vertical growth of the lips lags behind ver-

tical growth of the facial skeleton
D. The age of the individual does not matter 

when addressing lip incompetence

6. Growth of the upper lip reaches its full 
potential by age:
A. 17–19
B. 16–18 
C. 15–16 
D. 18–20

7. Lip thickness peaks during:
A. Childhood
B. Adolescence
C. Adulthood
D. Never

8. The orbicularis oris muscle is a com-
plex muscle that serves as the inser-
tion point for:
A. Seven different muscles
B. Eight different muscles
C. Nine different muscles
D. 10 different muscles

9. Obicularis oris is innervated by which 
cranial nerve?
A. Facial nerve 
B. Hypoglossal nerve 
C. Trigeminal nerve 
D. Vagus nerve

10. In addition to lip seal, mouth closure 
is dependent on:
A. Jaw instability 
B. Jaw stability
C. Weak masticatory muscles
D. None of the above

11. A commonly observed cause of poor 
lip seal and mouth breathing is:
A. Allergic rhinitis
B. Enlarged tonsils 
C. Enlarged adenoids  
D. All of the above

12. Chronically stuffy noses can lead to: 
A. Poor lip seal
B. Increase in dental freeway space
C. Elongated face and flared incisors
D. All of the above

13. Retrognathia can be caused by:
A. Genetics
B. Well-developed masticatory muscles
C. Structural soft-tissue issues such as 

tongue-tie
D. Both A and C

14. Individuals with low muscle tone typi-
cally have:
A. Poor jaw stability and strong masseters
B. Good jaw stability and weak masseters
C. Good jaw stability and strong masseters
D. Poor jaw stability and weak masseters

15. When lip incompetency is combined 
with an increase in the dental freeway 
space:
A. Supraeruption of the molars can lead to an 

open bite
B. Elongation of the facial skeleton can occur
C. Orthodontic retention is difficult
D. All of the above

16. Bilabial sounds include:
A. /p/, /b/, and /v/
B. /p/, /v/, and /w/
C. /p/, /b/, and /m/
D. None of the above

17. Which are side effects of a poor lip 
seal?
A. Drooling and poor saliva handling
B. Cosmetic concerns
C. Chapped lips and inflamed gingiva
D. All of the above

18. When observing natural smiles, we 
will notice that:
A. Females have a lip line that is 1.5 mm lower 

than males
B. Males have a lip line that is 1.5 mm higher 

than females
C. Females have a lip line that is 1.5 mm 

higher than males
D. Lip lines of males and females are the same

19. In a fully grown adult, the average 
length of the philtrum is:
A. 20 mm in males and 23 mm in females
B. 15 mm in females and 17 mm in males
C. 20 mm in females and 23 mm in males
D. 18 mm in females and 20 mm in males
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20. More important than the numbers, 
it is essential that treatment helps to 
improve:
A. Esthetics 
B. Function
C. Both
D. Neither

21. Orofacial muscles share which of the 
following roles?
A. Speech and breathing
B. Swallowing and breathing
C. Facial expression and speech
D. Breathing, speech, swallowing, and facial 

expression

22. Orthognathic surgery can help:
A. Correct vertical maxillary excess 
B. Reduce a gummy smile
C. Teach proper function of lip muscles
D. Both A and C

23. Botox is beneficial when elevator 
muscles are:
A. Hypertonic and hyperactive
B. Hypotonic and hypoactive
C. Hypertonic and hypoactive
D. Hypotonic and hyperactive

24. Normal lip strength is between: 
A. 1 and 3 pounds
B. 2 and 4 pounds
C. 3 and 5 pounds
D. 5 and 7 pounds

25. The philtrum length should be mea-
sured while the lips are:
A. Retracted into a smile
B. Forced to closed
C. In a natural, relaxed state
D. Pursed

26. Having the patient say “ooo-eee” 
allows the clinician to observe:
A. Range of motion when rounding the lips
B. Range of motion when spreading the lips
C. Jaw compensations for poor range of 

motion
D. All of the above

27. Poor labial posture can contribute to 
deficits in the:
A. Oral phase of swallowing
B. Pharyngeal phase of swallowing 
C. Neither
D. Both

28. Assessment of lip function should 
include:
A. Watching the patient eat
B. Watching the patient speak
C. Questioning parents
D. All of the above

29. Proper lip seal also helps to facilitate:
A. Tongue elevation
B. Tongue retraction
C. Tongue cupping
D. Tongue narrowing

30. It is recommended that exercises be 
performed:
A. Three times a week
B. Two times a day
C. Five times a month
D. Three times a day
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