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KEY POINTS

� Ankyloglossia, or tongue-tie, has become a topic of great interest and some controversy
over the past 20 to 30 years, as rates of breastfeeding initiation have increased.

� Tongue-tie can result in various degrees of difficulty with breastfeeding, oral hygiene,
speech, and dentition.

� Diagnosis must include a functional assessment of tongue mobility, in addition to the
physical appearance of the frenulum.

� Procedures to address ankyloglossia and other oral ties are commonly accepted as safe;
however, serious complications such as severe bleeding, infection, and worsening glos-
soptosis have been reported.

� There is little evidence to date supporting surgical intervention for maxillary, mandibular,
or other oral ties.
INTRODUCTION

The lingual frenulum is formed during the fourth week of gestation as the 2 lateral
lingual swellings move medially to fuse with the tuberculum impar, forming the ante-
rior two-thirds of the tongue. The tongue then separates from the floor of mouth to
form the lingual sulcus. Failure of release results in varying degrees of ankyloglossia,
or tongue-tie, in which a fibrous band in the midline tethers the tongue to the alveolar
ridge or floor of mouth. Ankyloglossia can be asymptomatic or may have a wide array
of consequences, including difficulty with breastfeeding, oral hygiene, dental devel-
opment, speech, and other social factors. Treatment often involves division of the
band to provide better tongue mobility. Although this is generally accepted to be a
minor and safe procedure, there is considerable debate about when and how to
intervene. In addition, several case reports have documented serious and potentially
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life-threatening complications associated with frenotomy. In addition to anterior and
posterior lingual ties, there is growing interest in clinical practice and in the literature
on how best to evaluate and manage upper lip-tie (ULT) and other oral ties. Within the
multidisciplinary community of providers interested in ankyloglossia, there exists a
need for a solid understanding of the available literature and best practice recom-
mendations to make discerning diagnostic and treatment decisions for patients.
This article presents an evidence-based approach to ankyloglossia and other
oral ties.
HISTORY AND EPIDEMIOLOGY

Ankyloglossia, commonly known as tongue-tie, is an anatomic variant of tongue anat-
omy that has been recognized for centuries. Some of the first references to a disorder
of the tongue being tethered to the floor of mouth appear in days of Aristotle in the third
century BC, and the operative technique of dividing a tongue-tie was first described in
the seventh century AD. In the middle ages, debate first arose between midwives, who
used a long fingernail to perform the procedure, and surgeons, who were allowed to
use instruments. In medieval times up and through the early 1900s, tongue-ties
were released routinely. In fact, the instruments necessary to clip a tongue-tie
appeared in circumcision trays because both procedures were commonly performed
before a newborn was sent home from the hospital.1,2 Around 1950, the culture in the
United States changed with the introduction of baby formula and rates of breastfeed-
ing fell dramatically. By the 1960s and 1970s, ankyloglossia was considered to be an
outdated topic, andmany pediatricians denied that tongue-tie existed or that it caused
a problem with feeding in newborns.3 The natural childbirth movement in the 1970s
brought renewed interest in breastfeeding as a first choice for infants, and with this
change came increasing recognition of tongue-tie as a potential road block to suc-
cessful breastfeeding. A few case reports and observational studies appeared, pro-
posing a link between ankyloglossia and breastfeeding difficulty. In the past
20 years, ankyloglossia has become a controversial topic in medicine, with many
strong opinions held by a diverse group of providers, including pediatricians, neona-
tologists, feeding and speech therapists, lactation consultants, dentists, and
otolaryngologists.4

Walsh and colleagues,5 in a study of the KIDS database, reported an increase in the
diagnosis of tongue-tie by 834% from 1997 to 2012 and a similar increase in the num-
ber of frenotomy procedures performed over that same time period. Similar epidemi-
ologic studies in Australia and Canada have shown amarked increase in ankyloglossia
diagnosis and frenotomy rates.6,7 Along with this increase in clinical interest has come
an increase in published literature on the topic of ankyloglossia.8 As is the case for any
rapid change in medicine, high-quality research has often lagged behind the explosion
of clinical interest, leaving clinicians with little guidance regarding the best approach
for diagnosis and treatment, and generating heated controversy in the medical
community.9,10

The incidence of tongue-tie in the general population is estimated between 0.02%
and 12%. These rates are variable, at least in part, because no consensus exists on
the best way to diagnose tongue-tie.11 Using the Coryllos classification (see later dis-
cussion), Haham and colleagues12 evaluated 200 newborns within 3 days of birth, and
found that all but 1 baby had “an observable or palpable lingual frenulum” that was
Coryllos class 1 (frenulum attached to the tip of tongue) through 4 (frenulum attaches
at the base of tongue). The investigators found no correlation between Coryllos type
and presence of breastfeeding difficulty. Two studies using the Hazelbaker tool
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reported an incidence and prevalence ranging from 4.2% to 12.8%.13,14 Other studies
attempting to estimate the incidence and prevalence of tongue-tie in babies have used
varying methods for diagnosis, including “when the lingual frenulum attaches close to
the tongue tip,” “when the frenum extends to the papillary surface of the tongue,” and
“when the frenum caused a fissure in the tongue duringmovement.”11,12 Characteriza-
tion of posterior tongue-tie has proven even more difficult and controversial. Descrip-
tions of posterior tongue-tie include the presence of a “thick, fibrous cord posterior to
the ventral tongue mucosa.obscured by the ‘mucosal curtain’”15 or “when the lingual
frenulum was not very prominent on inspection but was thought to be tight on manual
palpation or was found to be abnormally prominent, short, thick or fibrous cord-like
with the use of the grooved director.”16 In an observational study, up to 59% of healthy
newborns fit these criteria.17 The true incidence of posterior tongue-tie is unknown.18

The natural history and outcomes for patients with tongue-tie also have not been
established.19 An online Web-based survey conducted by Jin and colleagues19 found
that professional opinions about tongue-tie varied greatly based on profession and ge-
ography. One recent study looked at Website quality and trends for ankyloglossia, and
found that, although overall the quality of Websites is good, many of the published
Websites available to patients and the community are opinion pieces without clear
sources and with inherent bias toward performing frenotomy for tongue-tie.20 Poten-
tially in response to the marked increase in the diagnosis and treatment of tongue-tie,
some centers have put safeguards in place to minimize unnecessary procedures in
newborns thought to have tongue-tie.21

As understanding of ankyloglossia and other oral ties evolves, the epidemiology of
this disorder will continue to change as well (Fig. 1).
GENETICS

Multiple studies consistently demonstrate male-to-female ratios from 1.1:1 to
3:1.14,22–34 These findings would suggest X-linked or autosomal dominant inheritance.
This understanding is complicated by distinctions between sporadic and familial
cases of ankyloglossia.35 Most cases of ankyloglossia are thought to be sporadic
and have a higher male predilection than the familial cases. Environmental or
teratogen causes of ankyloglossia have been reported as well.36 Additional heteroge-
neity is seen with differing ankyloglossia grading types. O’Callahan and colleagues37

reported that the male predominance decreased from 68% for Coryllos types 1 and 2,
to 59% for type 3, and to 46% for type 4 ankyloglossia. Similar trends were noted by
Haham and colleagues.12

An X-linked cause is supported by the X-linked cleft palate syndrome.22,38 This syn-
drome is caused by TBX22 gene mutation, a T-box gene involved in early vertebrate
development. In addition to this association, in isolated ankyloglossia cases, a Finnish
familial cohort demonstrated autosomal dominant inheritance with no TBX22 muta-
tions.23,24 Another pedigree study of 149 Korean subjects with isolated ankyloglossia
was most suggestive of X-linked inheritance.39 A mouse model of LGR5 knockout, a
G protein–coupled receptor, has also been demonstrated to be a candidate gene for
ankyloglossia in mice.25 The mice have high mortality but do consistently have ankylo-
glossia. No studies have demonstrated LGR5 mutations in humans with ankyloglossia.
An autosomal dominant inheritance has been suggested through pedigree studies

of families with inherited ankyloglossia.35 Studies that evaluate multiple generations
of familial ankyloglossia follow an autosomal dominant with incomplete penetrance
pattern rather than X-linked.23,26,35,39 In these situations, both TBX22 and LGR5
were excluded as potential candidates.
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Fig. 1. Coryllos Lingual Frenulum Classification. Top to bottom: type 1 attaches to tip of
tongue, type 2 attaches 2-4 mm from tongue tip, type 3 attaches to mid-tongue, type 4 at-
taches with a posterior attachment.
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With these findings in mind, the embryologic development of the tongue is still an
evolving story. The described inheritance patterns found in ankyloglossia are consistent
with significant genetic heterogeneity with no clear single gene locus currently known.
PRESENTATION AND IMPACT

Tongue-tie in infants and children can have wide-ranging effects, depending on the
age of the child and the degree and pattern of tongue-tie. The domain in which this
has been studied most is the effect of tongue-tie on breastfeeding in infants. Effective
breastfeeding requires formation of an adequate seal between the baby’s oral cavity
and the mother’s nipple, which allows creation of an intraoral vacuum, and a coordi-
nated peristaltic mechanism. Tongue position is important for all of these steps.3,40

Some of this positioning and suckling can be observed directly, paying special atten-
tion to the depth of the baby’s latch, adequate positioning, sucking motion, and coor-
dination. Ultrasound studies have also been helpful in characterizing the mechanism
of breastfeeding, including the intraoral positioning and motions of the tongue.41

For babies noted to have tethering of the tongue, some characteristic presentation
features have been widely recognized, whereas others are still being debated.
Consensus in the literature and from clinical experience suggests that babies with
limited tongue mobility due to ankyloglossia can have a shallow latch and poor oral
seal around the nipple. This can result in maternal nipple pain, which is sometimes se-
vere enough to cause early cessation of breastfeeding. Nipple trauma such as
cracking, bleeding, and ulceration can also occur, leading to plugged milk ducts
and mastitis in severe cases. Puapornpong and colleagues42 studied nipple pain spe-
cifically in 1649 postpartum breastfeeding women. They found that moderate to se-
vere tongue-tie was the primary reason for nipple pain in 122 women and that
frenotomy was effective in relieving this pain. Ankyloglossia also makes the transfer
of milk less efficient, which can lead to a decrease in milk supply, poor infant weight
gain, prolonged feedings, and failure to thrive. The intermittent loss of the oral nipple
seal also leads to a clicking sound and aerophagia, which some investigators have hy-
pothesized may contribute to symptomatic reflux in infants.43,44 The psychosocial
wellbeing of both mother and child can be affected by a short lingual frenulum, in
particular for mothers who are unable to continue breastfeeding. Wong and col-
leagues45 looked at online forum discussions among breastfeeding women and found
that many threads contained language related to maternal distress, including fear,
anger, frustration, and depressed mood.
Tethering of the tongue from ankyloglossia also raises concerns about oral hygiene,

dental health, and orthognathic development. Tongue mobility is essential for sweep-
ing the oral cavity and cleaning the teeth after feedings, to remove residual food debris
that could contribute to caries. An association between a tight lingual frenulum and
increased dental caries is thought to be due to restrictions in the ability of the tongue
to adequately reach and clean all of the teeth on a regular basis. In addition to dental
caries, some studies have implicated the lingual frenulum in contributing to problems
with normal occlusion and craniofacial development.46–48 This is based on the premise
that alterations in tongue mobility, sucking motion, and coordination can alter the
developmental balance of the stomatognathic system, leading to changes in the
shape of the dental arches and malocclusion.48 Specifically, 2 studies have reported
an association between a short lingual frenulum and class III occlusion.46,47 In the
absence of larger prospective studies, establishing a causal link is more challenging.
There is evidence in the literature that ankyloglossia can also have an impact on

speech articulation disorders. Messner and Lalakea49 conducted a prospective study
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evaluating speech articulation in 30 children before and after frenuloplasty. There were
documented articulation errors thought to be due to tongue-tie in 15 out of 21 sub-
jects, 9 of whom improved following frenuloplasty. In addition to improvement on
speech pathology reports, the parents’ perception of speech intelligibility also
improved significantly. Dollberg and colleagues50 looked at speech intelligibility in chil-
dren 4 to 8 years old who had difficulty with tongue-tie as infants. Half of these infants
had been treated with frenulectomy and half with observation. The investigators found
that intelligibility was not different between children with untreated tongue-tie versus
those with treated tongue-tie. There was no comparison with a control group without
tongue-tie. A study evaluating speech outcomes for subjects older than the age of
3 years undergoing frenulum Z-plasty found that a 4-flap frenulum Z-plasty resulted
in greater improvements in articulation compared with a horizontal-to-vertical
Z-plasty.51 Although some studies lend support to the idea that tethering of the tongue
affects speech articulation in some children with ankyloglossia, and that releasing the
frenulum has the potential to create objective and subjective improvements in speech
intelligibility, the evidence is limited and sometimes contradictory. A comprehensive
review by Webb and colleagues52 concluded that the quality of evidence regarding
speech outcomes is low and definite conclusions cannot be drawn. Most clinicians
advise against performing frenotomy or frenuloplasty in a newborn infant for an indi-
cation of concerns about speech disorders in the future because there is currently
no reliable way to predict which of these babies will go on to have speech problems.
Ankyloglossia most often presents in isolated fashion in familial reports, but it can

also appear in syndromic form, such as in Ehlers Danlos and oro-facio-digital syn-
drome.53–55 Male-to-male transmission in some families supports an autosomal domi-
nant inheritance pattern, with incomplete penetrance.26,35 Other genes implicated in
ankyloglossia show an X-linked pattern, as with mutations in TBX22, also associated
with cleft palate.38 The lingual frenulum was also reported to be abnormal as part of
the spectrum of birth defects associated with congenital Zika syndrome, either as
an absent lingual frenulum56 or as a posteriorly positioned frenulum.57

There several other functional and social considerations related to ankyloglossia
that may need to be considered. School-aged children may be more bothered by lim-
itations in tongue elevation and protrusion that can lead to difficulty participating in so-
cial events, including licking an ice cream cone and kissing in teens.4 Some students
have reported difficulty playing wind instruments due to poor tongue positioning. Ad-
olescents can also struggle wearing orthodontic and dental appliances because the
lingual frenulum interferes with comfortable insertion. Although these concerns are
often not mentioned in the scientific literature, they are heard commonly in providers’
offices and can be primary reasons for older children and their families to seek treat-
ment of release of the lingual frenum.
DIAGNOSTICS

Universally agreed on classification and consistent diagnostic algorithms are lacking
for the diagnosis of ankyloglossia. The severe form of ankyloglossia is readily
apparent, it is for mild to moderate ankyloglossia that confusion arises. Diagnosis
not only uses patient and maternal symptoms but also requires a thorough oral cavity
structural and functional examination. A brief visual inspection of the tongue is inade-
quate for diagnosis. Current understanding of ankyloglossia and its impact on breast-
feeding necessitates anatomic and functional grading.
With regard to diagnostic examination, the initial examination can be performed in in-

fants lying supine with their head toward the examiner. The mouth and lips are
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examined, the resting tongue position is noted, and tongue and suck reflexes are eli-
cited. Craniofacial appearance is noted along with jaw size and position, nasal airway,
and retrognathia. The tongue is then elevated with fingers or a grooved retractor. The
authors find that a grooved retractormay alter the tongue appearance and the frenulum
may be missed or overestimated depending on tongue and retractor position. Attach-
ment location on the tongue and alveolus, frenulum length, and thickness is evaluated.
After anatomic assessment, a gloved finger is used to illicit a suck reflex. The latch func-
tions, such as cupping, lift, peristalsis, suction, and snap back, can then be evaluated.
Additional assessment can be made with a breastfeeding or bottle feeding trial.
Most grading systems for anatomic criteria use the point of tongue attachment,

length of the frenulum, or tongue protrusion.49,58–60 The Coryllos classification has 4
types of frenulum based on the point of attachment and is the most widely used.58

Similar to Coryllos system, the Kotlow grading systems measure the free tongue
length from the tip of the tongue to the frenulum attachment.59,60 The frenulum length,
as measured from origin to insertion, interincisal distance, or tongue protrusion, are
not often practical in infants or impossible to obtain owing to lack of erupted denti-
tion.61–64 Functional anatomy classifications include the Hazelbaker Assessment
Tool for Lingual Frenulum Function (HATLFF) and the Bristol Tongue Assessment
Tool (BTAT).65,66 The HATLFF is a 12-item scale with 10 points for frenulum appear-
ance and 14 points for tongue function. A score of 24 has normal function and normal
anatomy. According to the scale, frenotomy is necessary for symptomatic ankyloglos-
sia if the appearance score is less than 8 or the function score is less than 11. For per-
fect function scores regardless of appearance, frenotomy is not recommended. By
allowing for functional assessment, it enables inclusion of posterior ankyloglossia,
which may be missed in attachment-only scales. Routine use of the HATLFF can be
difficult because assessment is complex and it requires an in-depth understanding
of function and anatomy.27,67 The BTAT was developed to incorporate much of the
benefits of the HATLFF but to make it more portable and teachable. The scale has
4 items to grade tongue tip appearance, alveolar attachment location, tongue lift,
and tongue protrusion. It was found to correlate well with HATLFF findings.66 Howev-
er, it does not fully address functional assessment. More recent studies have incorpo-
rated breastfeeding ultrasound to examine latch and tongue position, as well as milk
intake.28 Breastfeeding ultrasound is a promising tool can assist with functional
assessment but is not specific to ankyloglossia.
In summary, current best practice should include an objective standardized

anatomic and functional assessment of tongue appearance and mobility, as well as
latch, regardless of grading system used.
TREATMENT

There are a variety of intervention options for breastfeeding difficulty in infants. These
include changes in breastfeeding technique or positioning, or assisting devices such
as nipple shields. Other complementary medical treatments have included craniosa-
cral therapy, orofacial myofunctional therapy, chiropractic care, and naturopathy.
Many of these same treatment options have been used to improve breastfeeding in
the setting of suspected ankyloglossia. There are no high-quality outcome studies
to inform providers on the efficacy of these techniques.
Other than lactation consultant expertise and assistance, the primary treatment of

ankyloglossia in infants is frenotomy, which involves surgical division of the
lingual frenum. Additional surgical techniques such as frenulectomy, or removal of
the frenulum; frenotomy with myotomy; and frenulum Z-plasty have been
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described.51,61,68–70 Despite these additional surgical options, frenotomy is sufficient
in most infants. Shared decision-making about treatment options, with involvement of
the family, is encouraged (Fig. 2).
The frenotomy technique isolates the frenulum with a grooved retractor. The fren-

ulum is divided through the fibroelastic tissues of the frenum but not into the muscle,
with scissors. Hemostasis is typically achieved with digital pressure, gauze with oxy-
metazoline, silver nitrate, or (rarely) suturing. Other common techniques follow the
same principles but use carbon dioxide, diode, erbium: yttrium aluminium garnet
Fig. 2. Ankyloglossia flow chart.
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(YAG), or neodymium-doped (Nd):YAG lasers, or electrocautery.60,68,71–73 There are
no comparative trials of scissor versus laser techniques for frenotomy in infants; how-
ever, in animal models of oral injury, cold surgical techniques have quicker heal-
ing,74,75 possibly due to reduced thermal injury to the frenum and surrounding
tissues. One study of adult labial frenotomy showed slight benefit of diode laser,76

with an added benefit of concurrent hemostasis.
With regard to topical anesthesia, a randomized clinical trial concluded that topical

anesthesia options are ineffective and need not be used.77 An additional risk of topical
anesthetic agents is methemoglobinemia. Common topical amide and ether anes-
thetics such as benzocaine have been implicated, and children younger the age of
2 years are at particular risk.78 Instead of topical anesthesia, a 24% sucrose solution
given orally before the procedure, accompanied by postprocedure nutritive or nonnu-
tritive sucking, can help reduce discomfort.79
OUTCOMES

As previously discussed, a variety of dental, speech, feeding, and sleep-related out-
comes are attributed to untreated ankyloglossia. Unfortunately, the ability to predict
the natural history of untreated ankyloglossia is limited owing to the wide range of pub-
lished ages of presentation, literature bias toward treatment, wide variation of symp-
tom severity, and difficulty determining causation from retrospective association
studies. Two systematic reviews recently analyzed the published studies regarding
the impact of surgical treatment of ankyloglossia on breastfeeding and nonbreast-
feeding issues. These reports noted improvement in breastfeeding and nipple pain
as assessed by maternal report, but the overall strength and quality of evidence in
support of frenotomy is low.80,81 Outside of surgical complications, surgical frenotomy
outcomes are consistently positive. Most outcomes are prospective cohort or retro-
spective studies. Of the few published randomized controlled trials (RCTs), most of
the control subjects had crossover to frenotomy as part of the study designs. Two
RCTs evaluated immediate results only because most control subjects had frenotomy
shortly after sham procedure.82,83 Three other RCTs had almost entire crossover of
the control arms to the treatment groups during the course of the study.84–86

It is the inherent bias and heterogeneity within the literature that makes comprehen-
sive assessment of frenotomy outcomes difficult. What is clear from the body of evi-
dence is that some infants will indeed benefit from frenotomy and others who have
multifactorial causes of feeding difficulty may have minimal or no benefit from the pro-
cedure. The positive predictive value of preoperative diagnosis is limited compared
with rising frenotomy treatment.5 The need for revision treatment of recurrent
symptoms has not been studied directly, but rates for revision have been reported be-
tween 2.6% and 6.5%.87,88 For posterior tongue-tie, the revision rates can be as high
as 21%.16

Expected treatment outcomes change by the type of ankyloglossia, that is, anterior
or posterior ankyloglossia, and presence of associated findings, such as ULT. A recent
Web-based postintervention maternal report study found 100% improvement in latch-
ing difficulties for type 1 and type 2 classic ankyloglossia, and 49% improvement for
type 4 posterior ankyloglossia. For maternal pain, there was 79% improvement in type
1 and 2, and 63% improvement in type 4.37 The maternal breast’s transition to breast-
feeding or the experience of the mother may also play a role beyond the presence of
ankyloglossia.17 First-time mothers seem to be more likely to have an infant who is
diagnosed with ankyloglossia and are also less likely determine if frenotomy had
been performed based on breastfeeding efficacy.5,85
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Despite these limitations, treatment outcome measures, such as the Breastfeeding
Self-Efficacy Scale (BSES), the Infant Breastfeeding Assessment Tool (IBFAT), and the
Latch, Audible swallowing, Type of nipple, Comfort, Hold (LATCH) tool have generally
shown improvements in retrospective studies, but controlled studies are limited.80

There are insufficient data to determine the association of ankyloglossia with issues
other than breastfeeding.5182 Therefore, the effect of frenotomy on speech, malocclu-
sion, mandibular incisor irregularity, gingival recession, mandibular growth, and
tongue mobility in older children is primarily described only in retrospective or cohort
studies. Because tongue mobility can be restricted in ankyloglossia, the restricted
mobility may affect speech articulation.89 Messner and Lalakea49 described the
improvement of speech articulation issues in a cohort of children with frenotomy.
The improvement or prevention of dental and craniofacial abnormalities is controver-
sial, with benefits shown only in small retrospective case series.55
POTENTIAL COMPLICATIONS

Frenotomy is considered to be a safe procedure in almost all cases. The most com-
mon risks include infection and minor bleeding at the site, pain and discomfort, and
a risk of injury to the salivary ducts that are located near the frenulum. Other consid-
erations that should be discussed with patients and family members during informed
consent include the possibility of no improvement or the need for additional revision
surgical procedures in the future. Pain and discomfort associated with the procedure
are often concerns because topical anesthetic agents are contraindicated in children
younger than the age of 2 years, who are at higher risk of methemoglobinemia (www.
fda.gov/Drugs/DrugSafety/ucm608265.htm). Postprocedure pain from extensive
dissection or cautery in the floor of mouth can lead to oral aversion in severe cases.
Most research studies that have been done on tongue-tie report no complications
occurring in their cohort of subjects,82,84,85 thus lending weight to the idea that frenot-
omy is, in most cases, without significant morbidity.
Despite this common understanding among providers and the public about the rela-

tive safety of frenotomy, there have been case reports of very serious complications
occurring after frenotomy. As the diagnosis and treatment of tongue-tie have increased
in thepast 20 years (seepreviousdiscussion), these cautionary reports began to appear
in the literature. One of the earliest of such case reports was published by Isaiah and
Pereira90 in 2013, regarding a 2-year-old boy who underwent outpatient frenotomy un-
der general anesthesia with scissor technique and presented on postoperative day 2
with fever, tongue swelling, and drooling. Intraoral examination revealed an infected
sublingual hematoma. This patient was treatedwith local evacuation and debridement,
intravenous steroids, and antibiotics, and he made a full recovery.
Another case report included 2 patients with Pierre Robin sequence who presented

with feeding difficulty and a short lingual frenulum.91 Both patients developed
increasing respiratory symptoms after frenotomy, presumed to be due to worsening
of glossoptosis after the anterior attachments of the tongue to the floor of mouth
had been released. Both patients had significant daytime symptoms of cyanosis
and increased work of breathing with feeds, and both had severe obstructive sleep ap-
nea noted on overnight polysomnogram. Surgical management of glossoptosis
(tongue–lip adhesion in 1 patient andmandibular distraction osteogenesis in the other)
was effective in improving respiratory symptoms; however, both patients eventually
required feeding tube insertion for inadequate oral intake.
In 2017, Tracy and colleagues92 described 2 pediatric patients who experienced

heavy intraoral bleeding leading to hypovolemic shock. Both patients were older
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than 1 year of age and underwent frenotomy under anesthesia or sedation, and
both presented hours to days after the procedure with significant intraoral
bleeding requiring transfusion in both cases and cardiopulmonary resuscitation
in 1 case.
These reports highlight the risk of airway compromise with any complication arising

in the floor of mouth. Otolaryngologists are particularly sensitive to airway compromise
from infection or hematoma in the floor of mouth, but other practitioners who also
perform frenotomy may not be as attuned to this possibility and may not be comfort-
able or facile in managing the airway in these rare circumstances. All providers treating
tongue-tie need to be aware that such serious complications can occur so that pa-
tients receive timely identification and treatment.
MAXILLARY AND OTHER ORAL TIES

Along with the increased interest in lingual ties, there has been a recent increase in
clinical concern about labial ties, including the maxillary and mandibular midline frena,
as well as lateral oral ties. To date, the literature on the anatomic significance and po-
tential impact of these ties is sparse. Cadaver studies have demonstrated that these
frena are composed of dense collagenous connective tissue, often at the reflections or
interface of musculature in the area.93,94 Observational studies have shown a wide va-
riety of morphologic variation, with some investigators advising caution about inter-
preting these normal variants as pathologic.95 Many potential issues have been
purported to be due to tight maxillary and mandibular labial ties, including formation
of a midline diastema between the teeth, increased caries and periodontal disease,
gingival recession, difficulty in wearing dentures or retainers, difficulty with lip mobility,
and possible esthetic or psychological consequences.93,94

The midline maxillary labial frenum, which can form an ULT, has recently been impli-
cated in breastfeeding difficulty due to inability to properly flange the upper lip to
obtain a proper latch. Because of the controversy surrounding the identification, diag-
nosis, and impact of an ULT, recent studies have attempted to characterize the normal
anatomy of the maxillary labial frenum in newborns.96,97 Santa Maria and colleagues97

studied 100 healthy newborns and developed the Stanford Classification System,
which had higher interrater and intrarater reliability than prior studies. Up to 11% of
these babies had a class 3 upper lip frenulum that attached along the inferior margin
of the alveolar papilla or onto the palate. The authors point out that the natural history
of this structure is not known, and performing procedures to release it without
adequate evidence that it is impactful may not be advisable.
Clinical research on tongue-tie may also include subsets of subjects with both

tongue-tie and ULT. Pransky and colleagues98 reported that, in a group of 618 infants
with breastfeeding difficulty, 2% had an isolated ULT, 6% had concurrent ULT and
anterior ankyloglossia, and 5% had concurrent ULT and posterior ankyloglossia.
With treatment of these ties, more than 85% to 100% reported improvement in breast-
feeding. Of those with isolated ULT, 100% reported improvement in breastfeeding af-
ter release. Benoiton and colleagues99 also reported on amixed group of subjects with
tongue-tie and ULT and found that, for isolated ULT, 2 out of 3 subjects reported
improvement, and, for combined posterior tongue-tie and ULT, 9 out of 10 subjects
eventually reported improvement in breastfeeding. Finally, in 2017, Ghaheri and col-
leagues44 reported a statistically significant improvement on the BSES following
release of both tongue-tie and ULT in a cohort of 178 infants. Results from these
studies are difficult to interpret due to various methodological limitations, including
a lack of control group, assessment of procedures performed in combination, and
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subjective outcomemeasures. More evidence will be needed before division of ULT or
other oral ties can be recommended for breastfeeding difficulty.

SUMMARY

Ankyloglossia is a complex multidisciplinary issue, with interplay and impact on a
mother–infant dyad, and with many providers from different backgrounds involved
in evaluation and treatment. Knowledge about the genetics and epidemiology of
this group of disorders continues to evolve. To date, there is high-quality evidence
from randomized prospective trials that division of an anterior tongue-tie is helpful
in improving breastfeeding in some dyads. Although evidence is emerging on poste-
rior tongue-tie and other oral ties, these studies are often limited by a lack of
consensus on diagnosis, indications for treatment, and validated outcomes. As under-
standing improves, all disciplines will need to work toward cohesive treatment recom-
mendations based on high-quality evidence.
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