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Abstract: Purpose: This study was intended to determine the prevalence of tongue restrictions in a pediatric

population and develop a screening tool for tongue-tie symptoms. Methods: Patients were screened for tongue

elevation and common symptoms using a novel Tongue Restriction Questionnaire (TRQ) that assesses symptoms

throughout the lifespan. Results: In total, 314 children (47.5% male) with a mean age of 5.8 years were screened;

25.5% of children were grade 1 (could elevate the tongue >80% to the incisive papilla), 51.3% were grade 2 (50%-
80%), 204% were grade 3 (25%-50%), and 2.9% were grade 4 (<25% elevation) or most restricted. Inter-rater
reliability between the dentist and the hygienist’s independent grades was highly significant (k = .915, P <.001).

With regard to consideration of the child’s symptoms in addition to the functional grade (tongue elevation), 26.1%

of parents were interested in a referral for possible treatment; 24.5% chose to wait and consider treatment in

the future if symptoms worsened; 49.4% of children had excellent mobility and /or were unaffected. Childhood

symptoms that correlated with more restricted tongue grades were spitting out food (P =.004) and slow eating
(P=.021), and a history of prolonged feeding (P = .052) and milk dribbling out of the mouth (P = .027) as infants.
A higher symptom score in infancy correlated with a higher score in childhood (r =.386, P <.001) and a greater

likelihood of referral in childhood (P < .001). Conclusions: Tongue restrictions are common in pediatric patients

presenting to dental practices, and symptom presentations vary between patients. Tongue elevation is an easy and

reliable test of tongue mobility. Shared decision-making and proper assessments help prevent undertreatment

and overtreatment.

entists are well-positioned to identify and treat
patients of all ages with restricted tongue mo-
bility from tongue-tie (ankyloglossia). In fact, a
patient’s dentist is likely to be the first to screen
for and identify a restricted tongue. Tongue-tie
impacts breastfeeding and bottle feeding and is commonly treat-
ed in infancy."® The condition was once thought to be highly
uncommon, and medical and dental programs advised trainees
that children would stretch or rupture the frena before they
caused problems related to speech or feeding.* Estimates of the
prevalence of tongue-ties in the 20th century were less than
1%, with some as low as 0.02%.° Currently, it is estimated that
the prevalence of anterior or near-the-tip tongue-ties is higher
than previously reported, at 4% to 10%."° The restricted tissue
does not stretch out, so it persists into childhood, adolescence,
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and adulthood and should be evaluated by the dentist during
an intraoral examination.”

Restrictions of the tongue also can be less apparent, espe-
cially when the restriction arises from restrictive fascia under
the tongue and is deep or posterior to the mucosal surface (sub-
mucosal) (Figure 1).51° Patients with these less-visible variants
of tongue restrictions often see impressive improvements when
the restriction is properly released.'®!* A spectrum of restriction,
therefore-from a classic to-the-tip appearance that is obvious
upon inspection, to a webbing beneath the mucosa that is barely
perceptible without palpation-can cause limitations in function
(Figure 2).°"" Symptoms arising from these restrictions can affect
patients’ quality of life significantly."* When less-apparent submu-
cosal (posterior) tongue restrictions are included, the true preva-
lence of restrictions is likely approximately 20% to 25%.'°1516 A
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Fig 1. Posterior tongue-tie causing restricted tongue mobility. This degree
of restriction often can lead to symptoms of speech, feeding, or sleep dif-
ficulty in a child. If a restriction is noted, the patient should be screened
for common symptoms to determine if it is limiting the child or affecting
quality of life.

recent study from Brazil examining newborn babies for anterior
and posterior tongue-ties reported a prevalence of 32.5%.'°

Unfortunately, many tongue-ties in babies are not identified
early in life.”” Limitations in speech, solid feeding, and sleep may
originate in childhood and persist into adulthood. These can be
treated by frenectomy with resulting functional improvement
in most cases."*'”%* Because of the multi-symptom and variable
presentations of tongue-tied patients, ankylogossia often is over-
looked as the source of many of these issues."'*! Dentists and
physicians are well-positioned to screen patients for this fairly
common condition. However, currently there is no validated
screening tool available.

To properly diagnose and treat ankyloglossia, a distinction
must be made between a normal frenum and a pathologic one
with a similar appearance.'>'** Some patients have what appears
to be a tongue restriction but have no functional issues or symp-
toms. Others have virtually no string or apparent restriction but
have many symptoms."* With this diagnostic challenge, in order
for providers to best determine which patients, whether children
or adults, should receive treatment, a screening tool is needed to
determine an individual’s limitations, historical issues in infancy
and childhood, and degree of functional restriction. Such an in-
strument could improve assessment and help in the identification
of patients who would benefit from further evaluation.

The purpose of this study was to design a questionnaire that
is easy to use in daily practice, can aid in detecting the patient’s
condition, and can facilitate shared decision-making with pa-
tients. The authors believe it is important to determine how many
patients in a typical dental office are affected by ankyloglossia
and which symptoms are most commonly related to a restricted
tongue. The relationship between symptoms and appearance
might help determine which patients will benefit from further as-
sessment, which patients can be monitored, and which patients
require no further evaluation.

METHODS AND MATERIALS

Patients were recruited from dental hygiene visits at a pediatric
dental practice in a continuous manner and were not chosen after
examination. Children with previously released tongue-ties were
excluded from participation. The patients’ caregivers were asked
to fill out the anonymous novel screening questionnaire, the
Tongue Restriction Questionnaire (TRQ), which included 28 typ-
ical infant-through-adult issues that often accompany a tongue
restriction and improve after treatment (Figure 3).1014151922 The
TRQ was designed to assess common symptoms of restricted
tongue mobility in any patient population, infants through adults.
The sample was taken of any patient presenting for a dental hy-
giene visit in the authors’ pediatric practice. A condensed version
of the TRQ with fewer questions was also created. The revised
TRQ excluded questions about past infant symptoms as well as

Fig 2. Variable presentation of tongue-tie. As seen in these images, tongue elevation varies by patient, with some patients lifting less than 25% (left)
and others lifting to the papilla when open comfortably (>80%). Children may require lifting with a gloved finger to estimate tongue restriction (second
image from the left).
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Tongue Restriction Questionnaire (TRQ)

Name:

Baby Issues (Past or Present)

___ Painful nursing or shallow latch
____ Difficulty bottle-feeding

_____ Slow or poor weight gain

____ Reflux or spitting up often

____ Excessive gassiness or fussiness as a baby
_ Milk dribbling ocut of the mouth when eating
_____ Clicking or smacking noise when eating

Child to Adult Issues

Frustration with communication
_____ Trouble with speech sounds, hard to understand,
Speech delay
_ Slow eater or trouble finishing a meal
__ Picky eater, especially with textures (e.g. meat, m
____ Choking or gagging on liquids or foods
_____ Spitting out food or packing food in cheeks
____ Crooked, crowded teeth, or high arched palate
__ Thumb or finger sucking or prolonged pacifier use
_ Restless sleep (kicking or moving while asleep)
_____ Grinds teeth at night
_ Sleeps with mouth open
_____ Snores (quiet or loud)
_ Jaw joint (TMJ) issues (popping, clicking, or pain}
_ Frequent headaches or neck pain
___ Mouth breathing during the day
Enlarged tonsils and/or adenoids
Recurrent ear infections

Hyperactivity or inattention

To be Completed by Healthcare Provider:

Tongue Elevation Exam: Grade 1 {(>80%)

Referral Recommended: YES / NO / MAYBE

Gender: Age:

Please check any issues that apply to help us determine if a tongue restriction may be present.

Prolonged feeding time at the breast or on the bottle

Frequent sinus issues/upper respiratory infections

/ Grade 2 (50-80%) { Grade 3 (<50%) [/ Grade 4 (<25%)

Date:

or mumbling

ashed potatoes)

Fig 3. Tongue Restriction Questionnaire (TRQ). This screening form includes 28 items commonly related to tongue restrictions in infants to adults. It
also prompts the provider to assess tongue elevation and make a decision about whether or not a referral is needed.

multifactorial symptoms that might or might not be associated
with a tongue restriction, such as ear infections, enlarged tonsils
and adenoids, sinus issues, crooked teeth, and thumb sucking
(Figure 4). The authors also tested this version using the collected
data to determine which questionnaire performed better.

After a calibration session with all providers (five hygienists
and two dentists) using the images from Yoon et al (2017), hygien-
ists were trained to recognize a tongue restriction and classify it
before the dentist’s examination.23 Restrictions were graded ac-
cording to the published scale. The functional grade measures
the amount a patient’s tongue can elevate to the incisive papilla
when the mouth is open comfortably without pain or excessive
strain; this is called the tongue range of motion ratio.?® This ratio
was estimated visually without the use of a mouth range of motion
(ROM) ruler to simulate real-world clinical applications in which
a ROM ruler may not be readily available. To best estimate tongue
elevation in young children unable to follow commands, the pro-
vider assisted the child by lifting the tongue with a gloved finger
to estimate the amount of elevation of the tongue to the incisive
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papilla (Figure 2). After the hygienist’s examination, the dentist
independently inspected the child and determined whether he
or she child could lift the tongue less than 25% (grade 4), 25% to
50% (grade 3), 50% to 80% (grade 2), or more than 80% (grade
1) of the way to the papilla with the mouth open comfortably.?* A
subjective clinical determination was then made based on the de-
gree of restriction, symptoms reported on the questionnaire, and
a brief discussion with the patient and parent about the impact of
reported symptoms on the patient’s quality of life. Three options
were then presented: recommend a referral for a more in-depth
assessment and possible treatment (“yes”), wait and see if any
further symptoms arose or quality of life worsened (“maybe”), or
conclude that the symptoms and appearance did not warrant fur-
ther evaluation (“no”

In clinical practice, most providers divide tongue-tie into an-
terior (more apparent tongue restrictions, or grades 3 and 4)
and posterior (less apparent, or grades 1 and 2); therefore, the
research team combined these four grades into two groups for
easy comparison and to determine if a more restricted tongue im-
3
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Tongue Restriction Questionnaire (TRQ)

Name:

Current Issues

__ Frustration with communication

__ Trouble with speech sounds, hard to understand,
Speech delay

Slow eater or trouble finishing a meal

_ Choking or gagging on liquids or foods

_____ Spitting out food or packing food in cheeks

_ Restless sleep (kicking or moving while asleep)
____ Grinds teeth at night

_ Sleeps with mouth open

__ Snores (quiet or loud)

Jaw joint (TMJ) issues (popping, clicking, or pain}
__ Frequent headaches or neck pain

__ Mouth breathing during the day

__ Hyperactivity or inattention

Yery Significantly Significantly Somewhat

To be Completed by Healthcare Provider:

Tongue Elevation Exam: Grade 1 {=80%)

Referral Recommended: YES / NO / MAYBE

Gender: ____ Age:

Please check any issues that apply to help us determine if a tongue restriction may be present.

Picky eater, especially with textures {(e.g. meat, mashed potatoes)

How significantly do these issues impact quality of life?

/ Grade 2 (50-80%) / Grade 3 (<50%) / Grade 4 (<25%)

Date:

or mumbling

Mot At All

Fig 4. Revised Tongue Restriction Questionnaire (TRQ). This shorter, 15-item version of the TRQ eliminates infant issues to focus on current issues that
are more likely to be related to a tongue restriction. A section about the impact on the child’s quality of life was also added.

pacted symptom scores. Statistical analyses included descriptive
statistics, analysis of variance (ANOVA), chi-square, t-test, and
Cohen’s kappa (k) for inter-rater reliability.

Institutional Review Board (IRB) approval and a waiver of
informed consent were obtained from Solutions IRB as part of
study #2018/12/8 because the data were collected without identi-
fiable information. Data were analyzed using IBM SPSS Statistics
for Windows, version 25 (IBM Corp.).

RESULTS

Overall, 314 children (47.5% male) with a mean age of 5.8 years
(range 1 year to 14.75 years) and their caregivers participated in
the study. Using the dentist’s evaluation of tongue grade, 25.5%
of children had a grade 1 or least restricted tongue, 51.3% grade
2,20.4% grade 3, and 2.9% grade 4 or most restricted. Inter-rater
reliability between the dentist and the hygienist’s independent
functional grades was highly significant (k = .915, P <.001).

The most commonly reported symptoms for the entire sample
of children were snoring (30%), picky eating (29.3%), restless
sleep (24.2%), mouth breathing at night (22.3%), trouble with
speech sounds (20.7%), grinding teeth at night (19.4%), ear tubes
or many ear infections (18.2%), slow eating (15.9%), frustration
with communication (15.3%), speech delay (15%), sinus issues
(14.6%), and hyperactivity or attention deficit hyperactivity dis-
order (ADHD) (14.3%) (Table 1).

There was a trend toward significance with increasing symp-
toms correlated to more restricted grades (3 and 4) versus less
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restricted grades (1 and 2) (P =.083) and for the number of cur-
rent symptoms related to tighter grades (3 and 4) (P = .067). The
authors also analyzed the data a priori with the revised TRQ
questionnaire, a variant of the TRQ that removed issues that
are less related to but present in many children with tongue re-
strictions. In this analysis using the revised TRQ questionnaire,
the tongue grade and number of symptoms (more restricted had
higher symptom counts) were correlated (P = .047). Also, several
individual symptoms were significantly correlated with higher
and more restricted tongue grades (3 and 4). These included cur-
rent feeding issues of spitting out food (P = .004) and slow eat-
ing (P = .021), and infant issues of prolonged feeding (P = .052)
and milk dribbling out of the mouth (P =.027). Individual speech
or sleep issues and other infant issues were not related to higher
versus lower tongue grades, indicating variability in symptoms of
restricted individuals.

Combining the symptoms and functional grade using the TRQ
revealed that 26.1% of children’s parents were interested in a re-
ferral for further evaluation and possible treatment of a signifi-
cant tongue restriction and many current symptoms affecting the
child’s quality of life (“yes” on the TRQ); 24.5% of children had
symptoms or appearances that were questionable, and through
shared decision-making the parents were advised to monitor
their child and inform the provider if any symptoms worsened
(“maybe” on the TRQ); 49.4% of children had few symptoms and/
or little restriction of the tongue, and no further evaluation was
warranted (“no” on the TRQ). There was a significant inverse re-

Volume 42, Number 3



Patient’'s Name

Medical issues:

Allergies:

1. Has your child experienced any of the following issues? Please check or elaborate as needed.

Speech

__ Frustration with communication

___ Difficult to understand by parents

___ Difficult to understand by outsiders

___ 9% Percent of time you understand your child
___ Difficulty speaking fast

__ Difficulty getting words out (groping for words)
__ Trouble with sounds (which?)

__ Speech delay (when?)
___ Stuttering

___Speech harder to understand in long sentences
___ Speech therapy (how long)
__ Mumbling or speaking softly
__"Baby Talk”

Nursing or Bottle-Feeding Issues as a Baby
__ Painful nursing or shallow latch

__ Poor weight gain

__ Reflux or spitting up

___Unable to hold pacifier

__ Milk dribbled out of mouth / messy eater
__ Poor Supply

___ Nipple shield required for nursing

___ Clicking or smacking noise when eating
___ Cried alot / colic as baby

__ Other:

Other related issues

__ Neck or shoulder pain or tension

___ TM] Pain, clicking, or popping

__ Headaches or migraines

___ Strong gag reflex

___ Mouth open /mouth breathing during the day
__ Tonsils or adenoids removwved previously
__ Ear tubes previously / lots of ear infections
__ Reflux (medicated or not)

___ Hyperactivity / Inattention

___ Constipation

Pediatrician

Birthday ____Age
Medications taking:

Previous clip or release of tongue?

Today’'s Date

(date)

Feeding

___ Frustration when eating

___ Difficulty transitioning to solid foods
___ Slow eater (doesn’t finish meals)
___Small appetite / Trouble gaining weight
___ Grazes on food throughout the day

__ Packing food in cheeks like a chipmunk
__ Picky eater/ with textures (which?)

__ Choking or gagging on food

___ Spits out food

__Won't try new foods

_ 0Other:

Sleep issues

___ Sleeps in strange positions

___ Sleeps restlessly (moves a lot)

___ Wakes easily or often

___Wets the hed

___ Wakes up tired and not refreshed

___ Grinds teeth while sleeping

___ Sleeps with mouth open

___ Snores while sleeping (how often)

___ Gasps for air or stops breathing (sleep apnea)

Anything else we need to know:

Speech Therapist

Who referred you to us?

ALABAMA

TONGUE-TIE

Doctor's Signature

CENTER

Fig 5. Full Symptom Assessment Sheet. This 51-item survey of five domains is useful to providers and parents to identify symptoms that may be related

to a restricted tongue.

lationship between total symptom scores and tongue grades for
those who received a “yes” referral recommendation (r = -.317, P
=.004). The less restrictive the tongue, the more symptoms were
needed to warrant referral. The mean total symptoms to qualify
for a referral for grade 4 (tightest) was 4.38 symptoms, for grade
3 was 6.03, for grade 2 was 7.92, and for grade 1 was 10 symptoms
(Table 2). There was also a significant relationship between in-
fant symptoms and later symptoms, as a higher symptom score in
infancy correlated with a higher score in childhood (r = .386, P <
.001). A higher symptom score in infancy also correlated with a
greater likelihood of receiving a referral in childhood (P < .001).
There was no difference between gender and referral for further
evaluation and treatment (P = .107).

DISCUSSION
The authors utilized a novel screening tool, the Tongue Restric-

tion Questionnaire (TRQ), to determine the prevalence of tongue
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restrictions in a pediatric population. The questionnaire included
eight symptoms babies commonly experience from restricted
tongues and 20 symptoms that children, adolescents, and adults
often experience from tongue restrictions. The questionnaire rep-
resents a condensed version of a 51-item full-symptom evaluation
form that combines five domains (infant issues, speech, feeding,
sleep, and other) into a synopsis of that individual’s struggles and
limitations (Figure 5). Many parents and providers do not realize
all of the functions that might be impacted by a restricted tongue,
or how symptoms can improve after a proper tongue-tie release.*
The TRQ also has a section for recording the functional grade of
each patient and is intended to prompt discussion between par-
ent and provider to decide if a referral for further evaluation and
potential release of the tongue restriction is warranted.

The dentists’ and hygienists’ functional grades were in agree-
ment 95% of the time, indicating it is possible to assess tongue
elevation in children easily and precisely as a screen for tongue
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TAEBLE1

Most Commonly Reported Symptoms for All Tongue Grades

Reborted Svmptom Total Number of Children Percent of Children Who
P ymp Affected (N = 314) Reported Symptom

Snoring 94 30%

Picky eating 92 29.2%

Restless sleep 76 24.2%

Mouth breathing at night 70 22.3%

Trouble with speech 65 20.7%

MNighttime teeth grinding &1 19.4%

Many ear infections or tubes a7 18.2%

Slow eating 50 15.9%

Frustration with 48 15.3%

communication

Speech delay 47 15%

Sinus issues 46 14.6%

Hyperactivity / ADHD 45 14.3%

ADHD = attention deficit hyperactivity disorder

TABLE 2

Average Number of Symptoms That Led to Referral

to determine the score. In all instances, the
grade difference between providers was
never off by more than one grade (ie, a 1 ver-

Tongue Grace

Average Number of Symptoms

sus 2, or a 3 versus 4) and would not affect
treatment recommendations, since recom-

1 {>80% elevation) 10 symptoms

mending a referral is based on a discussion
of the combination of the grade, symptoms

2 (50%-80% elevation) 7.92 symptoms

present, and symptom severity. Yet, with cal-
ibration, this functional grading scale based

3 (25%-50% elevation) 6.03 symptoms

on tongue elevation is easily taught to other
providers and has high inter-rater reliability

4 (<25% elevation) 4.38 symptoms

(k=.915, P<.000).
To check tongue function, simply asking

function. The functional grades were assessed separately, first
by the hygienist and second by the dentist without knowing the
hygienist’s score. Without using a ROM ruler, the grade was as-
sessed visually, and if the patient could lift around 25% (the line
of demarcation separating a grade 3 versus 4) or 50% (the line be-
tween a grade 2 and 3) the clinician’s judgment would be needed
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a patient to lift the tongue instead of pro-
trude the tongue (ie, “stick out your tongue
and say ‘ahh™) could revolutionize the way providers assess
for tongue restrictions. It is difficult to determine the degree of
tongue restriction in any patient based on how far the patient
can stick out his or her tongue. Evaluating protrusion alone will
lead to significant underdiagnosis and not resolve the problem.
Tongue elevation, not protrusion, is the essential movement for
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proper nursing, feeding, speech, and breathing 111519202425

With improved evaluation, more children and adults with
tongue restrictions can be properly identified and helped.**
Tongue-ties are thought to affect no more than 10% of the popu-
lation.!>¢ In this study, 2.9% of the children had very significantly
impaired tongue movement with less than 25% elevation, and
another 20.4% lifted the tongue less than 50%, which is also sig-
nificantly limited. Combining grades 3 and 4, 23.3% of patients
in this study were considerably restricted, which is much higher
than 10%. The exact percentage is likely even higher in other of-
fices because tongue-tied patients who were previously treated
were excluded from this sample. However, not all patients with
grades 3 and 4 tongue restrictions warrant releases or referrals.
There must be functional limitations of speech, feeding, sleep, or
other behaviors that affect quality of life before a tongue-tie re-
lease is warranted.”?! Symptoms are the deciding factor in wheth-
er to release or not.

Total TRQ symptom count varies when comparing functional
grades, with a trend toward significance with tighter restrictions
yielding more issues. This finding indicates that the diagnosis is
more challenging than other straightforward conditions. Chil-
dren can have concerns such as tonsillar enlargement, recurrent
ear infections, sinus issues, crooked teeth, or thumb sucking that
may or may not be related to a tongue restriction. When the TRQ
was revised and these issues were removed (Figure 4), its usage
enabled the significant relationship between symptom count and
tongue restriction to be detected (P = .047). A few of the feed-
ing issues were directly related to a tighter restriction, indicating
that many children experiencing feeding struggles are not just
being picky. A child with a restricted tongue is more likely to spit
out food (P =.004) or eat slowly (P = .021), because the physical
limitation prevents proper oral function. Babies with symptoms
that are left untreated are more likely to have higher symptom
counts as children (P < .001) and more likely to be referred as
children for further assessment and treatment (P < .001). Ba-
bies should be appropriately screened for common symptoms of
tongue-ties and treated if they are present.” After a full release
of the restricted tissue in infancy, there seems to be a protective
effect against future symptoms. To attain this effect requires a
frenectomy, not a simple “clip” or “snip” frenotomy.?® Treatment
is not recommended solely for potential future benefits in the ab-
sence of symptoms.'>?!

Combining symptom count and tongue elevation gives the pro-
vider and the parent increased information from which to make
an informed decision about the need for treatment. A grade 4
patient only needed to have a few symptoms (4.38 on average) to
warrant a referral. However, a child with average elevation (grade
2) but a mean of 7.98 symptoms might also be referred for further
evaluation. Even a child with seemingly above-average mobility
(grade 1) but who has 10 symptoms and significant quality-of-life
issues might benefit from a release. The more problems and do-
mains involved, the higher the likelihood that a restricted tongue
is playing a role in a child’s limitations. Some children and adults
augment tongue elevation by engaging the neck muscles and el-
evating the floor of the mouth, masking the true elevation of the
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tongue. The examiner can control the floor-of-mouth elevation
by holding a gloved finger behind the mandibular incisors and
asking the patient to lift; this isolates the lingual frenum and al-
lows a more accurate visualization of restriction (this maneuver
was not used in this study).”

The questionnaire did not ask how significantly these issues af-
fected the child, but this fact was considered before a referral was
recommended. The revised TRQ (Figure 4) included a section to
assess how significantly the issues affected a child’s quality of life.
Some parents checked as many as nine issues but reported they
did not affect the child significantly, while some parents checked
only three or four but reported that the family struggled and at-
tended therapy twice a week for these issues. The addition of this
quality-of-life factor may help encourage discussions between
parents and providers and prevent overtreatment for issues that
do not impact the family significantly. It is also possible that fami-
lies may be affected more than they realize and that reviewing the
scores may help them recognize issues to which they had adapted
unconsciously. The same effect may be seen in teens and adults in
clinical practice who complete the TRQ and did not realize these
related issues and a tongue restriction could be impacting their
own quality of life.

The decision to refer a patient for assessment and likely treat-
ment was based on clinical experience and the provider-parent
discussion. The relatively high percentage of patients whose
parents thought that a referral would be helpful (26.1%) demon-
strates that the incidence of children with poor tongue function,
as well as significant quality-of-life symptoms (more than 10 in
many cases), is common. These symptoms and a proper evalua-
tion of tongue function should be assessed routinely at well-child
or hygiene visits by medical professionals and dentists, as the true
number of children who are affected was shown to be much higher
than currently thought. Teens and adults can be assessed with the
same TRQ and tongue elevation measures to screen for tongue
restrictions as well.

Most dentists may refer or perform a frenectomy procedure
on one or two patients a year, which would be around 0.05% for
a practice of 4,000 active patients. Most parents of children with
clearly visible, grade 4 tongue restrictions (<25% mobility) re-
marked that no medical or dental provider had ever mentioned
any restriction or asked about related symptoms. This finding has
been reported in other studies."”

Providers must educate themselves and discuss this impor-
tant oral examination finding with patients and their families. It
is essential that dentists evaluate a patient’s tongue mobility and
screen for common symptoms of a tongue restriction, as there are
critical yet often overlooked oral-systemic health connections
that can impact a patient’s quality of life throughout the lifespan.

LIMITATIONS OF THIS STUDY

This sample was taken from one pediatric dental office with the
main provider experienced in treating tongue restrictions. Per-
centages of tongue-tied patients may vary between offices, and
might be higher in this one office due to referrals, or perhaps
lower in the same office since it had already identified, treated,
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and excluded previously tongue-tied patients from this sample.
This is a cross-sectional observational study, so causation can-
not be assumed and generalizability is limited. While based on
symptoms and appearance, diagnosis is subjective and variability
among practitioners could yield different results. More research
is needed to help practitioners assess and diagnose patients with
tongue restrictions.

CONCLUSIONS

Tongue restrictions are more common than previously thought in
patients presenting to pediatric dental practices, and systematic
screening for the condition should be performed during intra-
oral examinations. Symptom presentations and tongue elevation
vary between patients, so shared decision-making and proper as-
sessments will help prevent undertreatment and overtreatment.
Tongue elevation grading is an easy and reliable test of tongue
mobility after calibration of providers and should replace protru-
sion as the standard test of tongue function. More research, in-
cluding research in other settings, is needed to validate a screen-
ing and assessment tool for tongue restrictions so children and
adults with this condition do not go undiagnosed.

ABOUT THE AUTHORS

Richard Baxter, DMD, M'S

Founder and Owner, Alabama Tongue-Tie Center, Pelham, Alabama

Ashley Lashley, BS

Clinic Coordinator, Alabama Tongue-Tie Center, Pelham, Alabama

Nicholas R. Rendell, MSc, PhD
Affiliate Researcher, Birkbeck College, University of London, London, United Kingdom

REFERENCES

1. Hogan M, Westcott C, Griffiths M. Randomized, controlled trial of di-
vision of tongue-tie in infants with feeding problems. J Paediatr Child
Health. 2005;41(5-6):246-250.

2. Buryk M, Bloom D, Shope T. Efficacy of neonatal release of ankyloglos-
sia: a randomized trial. Pediatrics. 2011;128(2):280-288.

3. Berry J, Griffiths M, Westcott C. A double-blind, randomized, controlled
trial of tongue-tie division and its immediate effect on breastfeeding.
Breastfeed Med. 2012;7(3):189-193.

4. Wallace AF. Tongue tie. Lancet. 1963;2(7304):377-378.

5. Williams WN, Waldron CM. Assessment of lingual function when anky-
loglossia (tongue-tie) is suspected. J Am Dent Assoc. 1985;110(3):353-356.
6. Ricke LA, Baker NJ, Madlon-Kay DJ, DeFor TA. Newborn tongue-
tie: prevalence and effect on breast-feeding. J Am Board Fam Pract.
2005;18(1:1-7.

7. de Castro Martinelli RL, Marchesan IQ, Gusmao RJ, et al. Histological
characteristics of altered human lingual frenulum. /nt J Pediatrics and
Child Health. 2014;2(1):5-9.

8. Corrylos E, Genna C W, Salloum AC. Congenital tongue-tie and its

impact on breastfeeding. American Academy of Pediatrics Section on

8 COMPENDIUM March 2021 - ARTICLE REPRINT

Breastfeeding. 2004;Summer:1-6.

9. Mills N, Keough N, Geddes DT, et al. Defining the anatomy of the neo-
natal lingual frenulum. Clin Anat. 2019;32(6):824-835.

10. Ghaheri BA, Cole M, Fausel SC, et al. Breastfeeding improvement
following tongue-tie and lip-tie release: a prospective cohort study. La-
ryngoscope. 2017;,127(5):1217-1223.

11. Baxter R, Hughes L. Speech and feeding improvements in children
after posterior tongue-tie release: a case series. Int J Clinical Pediatrics.
2018;7(3):29-35.

12. O’Callahan C, Macary S, Clemente S. The effects of office-based fre-
notomy for anterior and posterior ankyloglossia on breastfeeding. /Int J
Pedliatr Otorhinolaryngol. 2013;77(5):827-832.

13. Pransky SM, Lago D, Hong P. Breastfeeding difficulties and oral cavity
anomalies: the influence of posterior ankyloglossia and upper-lip ties. Int
J Pediatr Otorhinolaryngol. 2015;79(10):1714-1717.

14. Baxter R, Merkel-Walsh R, Baxter BS, et al. Functional improvements
of speech, feeding, and sleep after lingual frenectomy tongue-tie release:
a prospective cohort study. Clin Pediatr (Phila). 2020;59(9-10):885-892.
15. Baxter R, Agarwal R, Musso M, et al. Tongue-Tied: How a Tiny String
Under the Tongue Impacts Nursing, Speech, Feeding, and More. Pelham,
AL: Alabama Tongue-Tie Center; 2018.

16. de Castro Martinelli RL, Marchesan 1Q, Berretin-Felix G. Posterior lin-
gual frenulum in infants: occurrence and maneuver for visual inspection.
Revista CEFAC. 2018;20(4):478-483.

17. Guilleminault C, Huseni S, Lo L. A frequent phenotype for paediatric
sleep apnoea: short lingual frenulum. ERJ Open Res. 2016;2(3):00043-
2016.

18. Huang YS, Quo S, Berkowski JA, Guilleminault C. Short lingual frenulum
and obstructive sleep apnea in children. Int J Pediatr Res. 2015;1(003).
http://orofacialintegrity.com/wp-content/uploads/2015/05/short-ling-
frenum-and-sleep-apnea.pdf. Accessed February 11, 2021.

19. Zaghi S, Valcu-Pinkerton S, Jabara M, et al. Lingual frenuloplasty
with myofunctional therapy: exploring safety and efficacy in 348 cases.
Laryngoscope Investig Otolaryngol. 2019;4(5):489-496.

20. Brooks L, Landry A, Deshpande A, et al. Posterior tongue tie, base of
tongue movement, and pharyngeal dysphagia: What is the connection?
Dysphagia. 2020;35(1):129-132.

21. Merkel-Walsh R, Overland L. Tongue-Tied: Functional Assessment and
Remediation of TOTs (Tethered Oral Tissues). TalkTools; 2018.

22. Kotlow LA. Oral diagnosis of abnormal frenum attachments in neo-
nates and infants: evaluation and treatment of the makxillary and lingual
frenum using the Erbium: YAG laser. J Pediatric Dent Care. 2004;10(3):11-
4.

23. Yoon A, Zaghi S, Weitzman R, et al. Toward a functional definition
of ankyloglossia: validating current grading scales for lingual frenulum
length and tongue mobility in 1052 subjects. Sleep Breath. 2017;21(3):767-
775.

24. Messner AH, Lalakea ML. The effect of ankyloglossia on speech in
children. Otolaryngol Head Neck Surg. 2002;127(6):539-545.

25. Geddes DT, Langton DB, Gollow |, et al. Frenulotomy for breastfeeding
infants with ankyloglossia: effect on milk removal and sucking mechanism
as imaged by ultrasound. Pediatrics. 2008;122(1):e188-e194.

26. Walls A, Pierce M, Wang H, et al. Parental perception of speech and
tongue mobility in three-year olds after neonatal frenotomy. Int J Pediatr
Otorhinolaryngol. 2014;78(1):128-131.

Volume 42, Number 3


http://orofacialintegrity.com/wp-content/uploads/2015/05/short-ling-frenum-and-sleep-apnea.pdf
http://orofacialintegrity.com/wp-content/uploads/2015/05/short-ling-frenum-and-sleep-apnea.pdf

