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Abstract Introduction The tongue plays an important role in the development of craniofacial

structures. At rest, the light and constant pressure of the tongue against the hard palate,

counterbalanced by the pressure provided by proper lip sealing, serves as a guide for

maxillary growth. Ankyloglossia makes tongue coupling against the hard palate difficult,

impacting maxillary development, which may lead to breathing disorders.

Objective To verify the effect of lingual frenotomy on the resting position of the

tongue and lips in infants with ankyloglossia.

Methods The sample consistedof334 infants agedbetween1and60daysolddiagnosed

with ankyloglossia. The groups were divided in: a) experimental group (EG), which

consisted of infants whose mothers agreed with lingual frenotomy; b) control group

(CG), which consisted of infants whose mothers either refused lingual frenotomy or were

waiting for surgery. Both the position of the lips and of the tongue at rest were assessed

while the infantswere sleeping during the quiet sleep phase. Formotherswho refused their

infants to undergo the surgical procedure, a follow-up of the infants was proposed to verify

possible interference of the frenulum with the resting position of the tongue and lips.

Infants whose mothers agreed with surgery were referred for lingual frenotomy.

Results Regarding the position of the tongue and lips at rest at the initial and final

assessments, the statistical analysis demonstrated significant differences between

both groups.

Conclusion Lingual frenotomy enabled infants diagnosed with ankyloglossia to

maintain both tongue coupling against the hard palate and closed lips at rest.
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Introduction

The tongue plays an important role in the development of

craniofacial structures. At rest, the light and constant pressure

of the tongue against the hard palate, counterbalanced by the

pressure provided by proper lip sealing, serves as a guide for

maxillary growth and expansion.1,2 The importance of tongue

contact against the palate is demonstrated in studies that

describe anatomical characteristics in cases of aglossia, with

palate atresia being one of the reported consequences.3–5

Mostqualifiedcliniciansareawareof thenegative impactof

sucking andmouth breathing habits on the resting position of

the tongue and lips; however, several clinicians overlook a

third cause, which is the presence of ankyloglossia.1

Studies report that ankyloglossia makes tongue coupling

against the hard palate difficult, impacting maxillary devel-

opment,6–10 which may lead to breathing disorders during

sleep.11–13 These alterations occur early in life, as orofacial

growth is particularly fast in the first 2 years of life.11 This

difficulty in palate coupling was confirmed in a study with

infants diagnosedwith ankyloglossia, inwhom the tongue at

rest tended to remain down-positioned in the oral cavity due

to the mechanical restriction for its elevation.14

In addition to the negative effect of functional imbalances

caused by ankyloglossia during the growth and development

of the stomatognathic system, correction of the resting

position of the tongue improves the positioning of the

hyoid bone, reducing muscle strength on the mandible,

thus avoiding occlusal alterations.10

Several studies have been published relating ankyloglossia

to breastfeeding difficulties,15–19 sucking,20 chewing21 and

speech,22,23 as well as sleep-related breathing disorders11–13

and craniofacial growth.6–10

However, few studies have related ankyloglossia with

tongue position at rest.1,14 Resting the tongue against the

hardpalate acts as anatural orthodonticexpander, servingas a

guide for maxillary growth.1 In the presence of ankyloglossia,

the lingual frenulumhinders the coupling of the tongue at rest

against the hard palate,14 resulting in a high and narrow

palate.1,11 Thus, an incorrect tongue positioning must not be

neglected, as it interfereswithorofacialgrowth,which is fast in

the first years of life, as widely stated in the literature.11,24–26

The treatment of ankyloglossia is surgical, since the

histological constitution of the lingual frenulum does not allow

it to rupture alone or to be stretched by means of exercises.27

The indicated procedure for infants is lingual frenotomy,

and its benefits for breastfeeding have been reported in

several studies.15–20 However, exclusive breastfeeding is

recommended only until the 6th month of life, and may

extend up to 2 years, while chewing, swallowing, breathing

and speech are functions performed throughout life, and

highly influenced by craniofacial growth.

Thus, the aim of the present study was to verify the effect

of lingual frenotomy on the resting position of the tongue

and lips in infants with ankyloglossia. We hypothesized that

infants with ankyloglossia change the position of the tongue

and lips after the tongue-tie release.

Methods

The sample consisted of 334 infants aged between 1 and

60 days diagnosed with ankyloglossia from August 2015 to

March2019.The researchwasapprovedby theResearchEthics

Committee of the CEFAC Health and Education under the

number 1.165.682. Themothers of the infantswere previously

informed about all the procedures and signed the Informed

Consent Form.

The inclusioncriteria considered for thepresent studywere:

healthy full-termnewbornshavingApgar scores�8,diagnosed

with ankyloglossia bymeans of theNeonatal Tongue Screening

Test, popularly known as the tongue test.28 Prematurity,

perinatal complications, craniofacial anomalies, neurological

disorders and genetic syndromes, pacifier use, exclusive bottle

feeding,nasalobstruction, aswellas the impossibilityofclinical

evaluation of the tongue and lips at rest were the exclusion

criteria.

For ethical reasons, the groupswere not divided randomly:

the experimental group (EG) consisted of infants whose

mothers agreed with lingual frenotomy. The control group

(CG) consisted of infantswhosemothers either refused lingual

frenotomyorwerewaiting for surgery. Bothgroupsofmothers

(of the EG and CG) agreed to participate in the research.

Both the position of the lips and of the tongue at rest were

assessed while the infants were sleeping on their mother’s lap

during the quiet sleep phase29–when the babies had their eyes

closed, without movements, and regular breathing. The

position of the lips was assessed bymeans of visual inspection,

observing whether the lips were closed, half-open or open at

rest (►Fig. 1).

Toverify the tonguepositionat rest, themaneuverdescribed

by Martinelli et al.14 was performed. Facing each infant, the

evaluator opened themouth of the infant and raised the lateral

margins of the tongue using the right and left gloved index

fingers while the gloved thumb was positioned on the chin

Fig. 1 Lip posture at rest. In A, closed, in B, half-open, and in C, open.
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region. Themaneuver allowed the visualization of the position

of the tongue at rest (►Fig. 2). It was observed that the tongue

was either elevated, that is, the anterior third of the tongue in

contact with the palatine rugae, or elevated with the inferior

surface being pulled down by the lingual frenulum or down-

positioned in the oral cavity (►Fig. 3).

After the diagnosis of ankyloglossia (score � 7 according to

thescreening) in thefirst48hoursof life (initial assessment), for

mothers who refused their infants to undergo the surgical

procedure, it a follow-up of the infants was proposed to verify

possible interference of the frenulumwith the resting position

of the tongue and lips. Infants whose mothers agreed with

surgery were referred for lingual frenotomy, which was

performed by an otolaryngologist.

Topical anesthetic was used for the procedure. Using a

grooved director, the tongue was raised for exposure of the

lingual frenulum. Sterile curved Metzenbaum scissors were

used for the incision. The scissors were directed perpendic-

ular to the lingual frenulum and slid across the central

surface of the grooved director to the angle of the tongue

with the floor of the mouth, preserving muscle tissue and

sublingual caruncles. Subsequently, the instruments were

removed from the oral cavity, and the surgeon’s index finger

was used to remove the possible remaining frenulum tissues

and to assist hemostasis. Suture was not necessary. Immedi-

ately after the surgical procedure, the infants were breastfed

to perform tongue movements, as well as to detect possible

difficulties during breastfeeding.

Thirty days after the surgical procedure, the infants

returned for reassessment of the resting position of the

tongue and lips. Infants with ankyloglossia that did not

undergo surgery were also reassessed at the same period.

All reassessments were conducted by the main researcher

(trained and calibrated) of this study and videorecorded for

later review by a trained and calibrated second examiner. All

reassessments performed by the second examiner were

blind to ensure the methodological rigor of the research. After

a blind analysis of the second researcher, the data were

tabulated in an MS-Excel (Microsoft Corp., Redmond, WA,

USA) spreadsheet, using the IBM SPSS Statistics for Windows

version 25.0 (IBM Corp., Armonk, NY, USA) software for statis-

tical treatment. The McNemar test was applied to verify

possible differences in the position of the lips and the tongue

at rest between the two observation moments, that is, in the

initial and final assessments for infants who did not undergo

surgery (CG), for thosewhounderwent lingual frenotomy (EG),

and for the entire sample. To compare possible differences in

the position of the lips and the tongue at rest between the two

groups (EG and CG), the likelihood-ratio test was applied at

eachmomentof the evaluation (initial andfinal). A significance

level of 5% was adopted for all statistical tests.

Results

A total of 448 infants were diagnosed with ankyloglossia;

however, 114 (25.45%) were excluded from the study due to

the impossibility of clinical assessment of the tongue and lip

position at rest, since they were awake.

Of the 334 infants included in the present study, 130

(38.92%) were females and 204 (61.08%) were males. Out of

the total sample, 243 (72.75%) underwent lingual frenotomy,

being 101 (41.56%) females and 142 (58.44%)males. Of the 91

infants (27.25%)who did not undergo the surgical procedure,

29 (31.87%) were females and 62 (68.13%) were males.

Fig. 2 Maneuver to visualize tongue position at rest.

Fig. 3 Tongue position at rest. In A, elevated, in B, elevated, but being pulled down by the lingual frenulum, and in C, down-positioned in the oral

cavity.
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Table 1 Position of the lips at rest at the initial and final assessments of both groups of infants with ankyloglossia: the group who

underwent lingual frenotomy and the group who did not undergo surgery

Surgery Lip position at initial assessment Lip position at final assessment Total p-value

open half-hopen closed

No (CG) open 11 1 0 12 0.580

12.10% 1.10% 0.00% 13.20%

half-open 3 45 5 53

3.30% 49.50% 5.50% 58.20%

closed 0 6 20 26

0.00% 6.60% 22.00% 28.60%

Total 14 52 25 91

15.40% 57.10% 27.50% 100.00%

Yes (EG) open 0 0 14 14 < 0.001�

0.00% 0.00% 5.80% 5.80%

half-open 0 0 126 126

0.00% 0.00% 51.90% 51.90%

closed 0 0 103 103

0.00% 0.00% 42.40% 42.40%

Total 0 0 243 243

0.00% 0.00% 100.00% 100.00%

Abbreviations: CG, control group; EG, experimental group.

McNemar test.
�Statistical Significance.

Table 2 Resting position of the tongue at the initial and final assessments of both groups of infants with ankyloglossia: the group

who underwent lingual frenotomy and the group who did not undergo surgery

Surgery Tongue position at
initial assessment

Tongue position at final assessment Total p-value

down-positioned elevated elevated pulled down

No (CG) down-positioned 87 0 0 87 0,250

95.60% 0.00% 0.00% 95.60%

elevated 0 0 0 0

0.00% 0.00% 0.00% 0.00%

elevated pulled down 3 0 1 4

3.30% 0.00% 1.10% 4.40%

Total 90 0 1 91

98.90% 0.00% 1.10% 100.00%

Yes (EG) down-positioned 3 211 0 214 < 0.001�

1.20% 86.80% 0.00% 88.10%

elevated 0 0 0 0

0.00% 0.00% 0.00% 0.00%

elevated pulled down 0 29 0 29

0.00% 11.90% 0.00% 11.90%

Total 3 240 0 243

1.20% 98.80% 0.00% 100.00%

Abbreviations: CG, control group; EG, experimental group.

McNemar test.
�Statistical Significance.
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►Tables 1 and 2 show, respectively, that there was a

statistically significant difference (p<0.001) in the position

of the tongue and lips at rest in infants with ankyloglossia

before and after the surgical procedure, demonstrating that

lingual frenotomy improves lip closure and coupling of the

tongue at rest against the hard palate.

When comparing the position of the tongue and lips at

rest at the initial and final assessments, the statistical

analysis demonstrated statistically significant differences

between both groups of infants with ankyloglossia: the

group who underwent lingual frenotomy and those who

did not undergo surgery, as shown in ►Table 3.

Discussion

The present study was conducted to verify the effect of

lingual frenotomy on the resting position of the tongue

and lips in infants with ankyloglossia. For this, the Neonatal

Tongue Screening Test was administered for the assessment

and diagnosis of ankyloglossia.28 The administration of

Neonatal Screening Tests is essential, since they allow the

diagnosis of alterations, as well as early interventions, which

reduce and/or eliminate factors that may hinder the proper

development of the baby.30

In the present study, of the 334 infants diagnosed with

ankyloglossia, the majority (61.08%) wasmale, a finding that

is in agreement with the literature.31–33

The results from the final assessments (►Tables 1 and 2)

demonstrated that the infants with ankyloglossiawho did not

undergo lingual frenotomy maintained the lip and tongue

positions as observed in the initial assessment (p>0.05), in

contrast to those who underwent surgery (p<0.001),

confirming the results from the studies conducted by

Martinelli et al.14,34 The literature states that until the age of

6 months old, there is no dissociation of tongue, lips and

jaw movements35–37; thus, we can infer that in cases of

ankyloglossia, when the tongue remains down-positioned at

restdueto therestrictioncausedby thelingual frenulum, there

are also interferences with the jaw (lowering) and the lips

(opening). These findings justify the importance of early

diagnosis and treatment of ankyloglossia, not only due to

breastfeeding difficulties, as recommended by some govern-

mental guidelines,38,39 but also to prevent the down tongue

position, which interferes with orofacial growth.

►Table 3 demonstrates that there was a statistically

significant difference (p<0.001) in the position of the lips

and tongue at rest between both groups of infants: those

who underwent lingual frenotomy and those who did not

undergo surgery. These results demonstrated that lingual

frenotomy enables coupling of the tongue at rest against the

hard palate and improves lip closure. Cockley et al. reported

that, although the influence of tongue position on maxillary

arch development is well documented, it rarely gets due

attention in the clinical setting.1

As the understanding of the effects of ankyloglossia

increases, it will be possible to use this knowledge to treat it

properly, allowing both thehealthy development of structures

and performance of orofacial functions.1 Thus, the present

study shows that ankyloglossia interferes with the correct

position of both the tongue and the lips at rest, being onemore

reason to justify the early release of the lingual frenulum.

The results from the present study contribute to the indi-

cation of lingual frenotomy, which has been performed when

both difficulties in breastfeeding and in tongue coupling

against the palate are detected.

As a possible limitation of the present work, we highlight

the impossibility of randomization and double-blindness of

the sample for ethical reasons.

Table 3 Comparison of tongue and lip position at rest at the initial and final assessments of both groups of infants with

ankyloglossia: the group who underwent lingual frenotomy and the group who did not undergo surgery

Variable Category Surgery p-value

No (CG) Yes (EG)

Freq. Perc. Freq. Perc.

Lip position at
initial assessment

open 12 13.20% 14 5.80% 0.015�

half-open 53 58.20% 126 51.90%

closed 26 28.60% 103 42.40%

Tongue position at initial assessment down-positioned 87 95.60% 214 88.10% 0.040�

elevated pulled down 4 4.40% 29 11.90%

Lip position at final assessmentl open 14 15.40% 0 0.00% < 0.001�

half-open 52 57.10% 0 0.00%

closed 25 27.50% 243 100.00%

Tongue position at final assessment down-positioned 90 98.90% 3 1.20% < 0.001�

elevated 0 0.00% 240 98.80%

elevated pulled down 1 1.10% 0 0.00%

Abbreviations: CG, control group; EG, experimental group; Freq., frequency; Perc., percentage.

Likelihood-ratio test.
�Statistical Significance.
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Future research comparing the hard palate width of

infants with and without ankyloglossia may complement

the findings of the present research.

Conclusion

In the present study, lingual frenotomy enabled infants

diagnosed with ankyloglossia to maintain both tongue

coupling against the hard palate and closed lips at rest.
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