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Diagnosis and treatment of ankyloglossia:  
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Background: Ankyloglossia or tongue-tie is a congenital oral 
anomaly with short, tight, and thick lingual frenulum. It may be 
asymptomatic or can cause movement limitations of the 
tongue, speech and articulation difficulties, breastfeeding diffi-
culties in neonates, as well as periodontal and malocclusion 
problems. The etiopathogenesis of ankyloglossia is unknown; 
it can occur either as a sole anomaly in the vast majority or in 
association with other craniofacial anomalies. Objectives: 
The aims of this paper were (1) to provide a comprehensive 
review on the criteria for clinical assessment and diagnosis, 
etiology and inheritance, and the therapeutic options of anky-
loglossia; and (2) to demonstrate the treatment of ankyloglos-

sia by means of frenuloplasty in three cases. Review: The 
available evidence from the literature indicates that among 
neonates, children, and adults the prevalence of ankyloglossia 
is low and in some cases remains undiagnosed. The early clin-
ical assessment, diagnosis, and treatment are beneficial for the 
patients and their mothers. Conclusions: Frenuloplasty is a 
safe, quick, effective, and economical method and for this rea-
son the parents should not hesitate towards frenulum release. 
More clinical studies are needed to confirm the benefits of the 
surgical interventions and to compare the results with those 
obtained using nonsurgical therapy or with untreated cases. 
(Quintessence Int 2016;47: 523–534; doi: 10.3290/j.qi.a36027)
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genioglossus muscles. It can present with different clin-

ical types, from a severe form with the tongue fused to 

the floor of the mouth to a milder form with only an 

abnormally short and thick lingual frenulum.1-3 The 

structure of the body of lingual frenulum is composed 

of connective tissue.4 Normally, after birth and during 

the first years of the child’s growth and development, 

the lingual frenulum recedes, but in some cases this 

frenulum fails to recede or it appears very tight.5,6 As a 

consequence, the mobility of the tongue is impaired in 

a varying degree, from slight to severe impairment. 

Ankyloglossia can be observed in neonates and infants 

as well as in children and adolescents, but in some peo-

ple this situation remains undiagnosed despite the 

possible associated anatomic or functional problems.

The term “ankyloglossia” is derived from the Greek 

word “agkilos” for curved and “glossa” for tongue, and 

is also known as “tongue-tie”. In this paper the term 

“ankyloglossia” will be used. Ankyloglossia, a congenital 

oral anomaly, is caused by short frenulum and/or short 
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There is a controversial issue in terms of the clinical 

significance of this anomaly. Some authors support that 

ankyloglossia is most often asymptomatic whereas 

others support that it may cause problems such as 

infant breastfeeding difficulties (sore nipples, poor 

infant weight gain, early weaning, number of sucks, 

pause length between sucking),7-9 dyspnea from for-

ward dislocation of the epiglottis and larynx,10,11 poor 

oral hygiene,12 prolonged nipple pain or mastitis of the 

mother, speech disorders, swallowing abnormalities,5,13 

various mechanical problems (difficulty in licking the 

lips, licking an ice cream cone, playing a wind instru-

ment), cuts beneath the tongue, orthodontic and 

orthopedic anomalies,14 diastasis of the mandibular 

incisors related to the short frenulum, difficulty in 

“French” kissing,15 vocalization difficulties, and social 

issues related to the mobility of the tongue.3,16 Some 

problems, such as social embarrassment, cuts beneath 

the tongue, and difficulty in “French” kissing, are most 

likely to manifest in the adolescence. There is a dis-

agreement regarding swallowing abnormalities due to 

ankyloglossia probably because the maturation of the 

swallowing mechanism differs across all age groups. In 

babies, swallowing is infantile type; by the 2nd and 4th 

years of age it turns into a mature pattern. The per-

sistence of the infantile swallowing pattern might be 

due to the inability to elevate the tongue.5,13,17

In terms of speech difficulties in cases with ankylo-

glossia, some children are reported to be able to 

develop normal speech whereas some develop speech 

insufficiencies as a result of articulation errors or diffi-

culties.5,15 

The most common reason for surgical frenulum 

division was speech problems (64%), and the majority 

of patients (84%) reported benefit from the oper-

ation.18 

The aims of the present paper are: 

• to provide a comprehensive review on the criteria 

for clinical assessment and diagnosis, etiology and 

inheritance, and the therapeutic options of ankylo-

glossia

• to demonstrate the treatment of ankyloglossia by 

means of frenuloplasty in three cases.

ETIOLOGY AND INHERITANCE

The exact etiology and pathogenesis of ankyloglos-

sia is unknown. Ankyloglossia can occur either as a 

sole anomaly or in association with other craniofacial 

anomalies. In 82% of ankyloglossia cases, this was 

reported as a sole anomaly without other abnormalities 

or diseases.18 However, some studies have related this 

entity with syndromes, such as X-linked cleft palate 

syndrome,19-22 Ehlers–Danlos syndrome,4,23 junctional 

epidermolysis bullosa inversa,24 Kindler syndrome,25 

Simpson–Golabi–Behmel syndrome,26 Van der Woude 

syndrome,27 Beckwith–Wiedemann syndrome,28 Smith–

Lemli–Opitz syndrome, and Opitz syndrome.29,30

Ankyloglossia is possible to be manifested as a 

result of mutations in T-box genes or from exposure to 

teratogenic substances during pregnancy.22,31-33

It is suggested that a significant proportion of anky-

loglossia is inherited and specifically it seems to be 

autosomal dominance.34 There are two reports of a 

family with isolated ankyloglossia inherited as an auto-

somal dominant trait.35,36 

It is worth reporting that maternal cocaine use 

increased the risk of ankyloglossia by more than three 

times.37

EPIDEMIOLOGY

The incidence of ankyloglossia is relatively rare as it is 

referred from medical professionals. More than 70% of 

these professionals report that the prevalence of anky-

loglossia is low.38 In the literature, ankyloglossia among 

neonates and infants is presented with a prevalence 

from 0.02% to 10.7%.3,8,34,37,39-42 This wide fluctuation is 

the result of the lack of a uniform definition, objective 

grading system, the differences in diagnosis among the 

researchers, as well as the possibility of spontaneous 

resolution with age. Among different ages, males seem 

to be more affected than females, ranging from 4:1 to 

1.7:1.34,39,42-45 Ankyloglossia is thought to be less com-

mon in adults as compared to infants,46 leading some 

to the hypothesis that certain cases of ankyloglossia 

improve with age.16 No racial predilection seems to 
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exist.37,39 A positive family history was noted in 10% to 

53% of the subjects.15,41,47,48

The prevalence of speech anomalies in connection 

with ankyloglossia fluctuate from 1.1% in Spain to 

48.8% in Brazil.49,50

High percentages of infants who experienced 

breastfeeding problems have been referred.3,41,48 A very 

recent retrospective study demonstrated that 66% of 

newborns with breastfeeding difficulties had ankylo-

glossia.51 The degree of the breastfeeding difficulties 

among the relevant medical specialists varies. Lactation 

consultants believe that ankyloglossia frequently 

causes breastfeeding difficulties, whereas 90% of pedi-

atricians and 70% of otolaryngologists believe that 

ankyloglossia never or rarely causes a feeding prob-

lem.38 For every day of maternal pain during the initial 

3 weeks of breastfeeding there is a 10% to 26% risk of 

cessation of breastfeeding.52 Mothers breastfeeding 

infants with ankyloglossia have more nipple pain than 

mothers feeding normal infants.3,42 Persistent nipple 

pain in women breastfeeding infants with ankyloglos-

sia has been observed in a rate from 36% to 80%.3

CLINICAL CHARACTERISTICS

The most important clinical features are described below.

The tongue is often heart or V-shaped at its tip, 

which is caused by tethering by the frenulum. Tongue 

mobility in ankyloglossia, in general, is restricted. A 

typical feature in cases with severe limitation of mobil-

ity is the inability of the tongue to lick the lips. Its pro-

trusion is limited and the tip may not extend over the 

lower lip. In some cases, the tongue cannot protrude 

more than 1 to 2 mm past the mandibular incisors.53 Its 

elevation is also characteristically impaired, from a 

complete inability of elevation of the tongue to some 

degree of elevation. 

The frenulum appears abnormally short and it may 

be thin and membranous or fibrous and thickened, 

with insertion (attachment) at or near the tongue tip on 

one side and with high insertion (attachment) into the 

lingual gingivae on the other side.7,41 Lingual gingival 

recessions might be present in such cases.54,55

A protrusive chin or prognathism may be consid-

ered as a result of the low tongue position causing for-

ward and downward pressure and favoring either man-

dibular hyperdevelopment or maxillary 

hypodevelopment.55-58 However, no significant correla-

tion was found between dentofacial anomalies and 

ankyloglossia.49 The scientific data do not have the 

power to clarify if the ankyloglossia can be considered 

a co-factor in the development of malocclusions, espe-

cially Class III malocclusion. In a case report it was 

reported that frenectomy led to a favorable occlusion.57 

In a case series study, it was suggested that ankyloglos-

sia in association with a Class III malocclusion resulted 

in dentofacial anomalies in the maxillary arch.11 More 

clinical studies should be carried out in order to eluci-

date the correlation between malocclusion and ankylo-

glossia.55

Sometimes periodontal discrepancies such as a 

diastema between the mandibular central incisors are 

found as a result of the protrusion of the lingual frenu-

lum. 

In addition to the aforementioned clinical features, 

another very frequent characteristic is speech difficul-

ties. Nevertheless, a recent systematic review found no 

significant evidence regarding ankyloglossia as an etio-

logic factor for speech problems.59

DIAGNOSIS

Diagnosis is based on clinical examination. The appear-

ance and the mobility of the tongue, together with the 

attachment, the insertion, and the shortness of the lin-

gual frenulum should be examined and evaluated. 

Several authors have reported that they checked the 

appearance and the mobility of the tongue with the 

Hazelbaker Assessment Tool.60,61 Also, the speech ability 

of the patient can be checked by the vocalization of 

some letters and words. The vocalization of certain 

words by the person can assist in the disclosure of pos-

sible speech problems. Speech sounds that may be 

affected by impaired tongue tip mobility include con-

sonants and sounds, such as /s/, /z/, /t/, /d/, /l/, /j/, /zh/, 

/ch/, /th/, and /dg/, with more frequent difficulty in 
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pronouncing /s/ and /r/.15,49,50,53,62 Last but not least, the 

whole appearance of the dentoalveolar structures 

should be checked for characteristics such as gingival 

recession, diastema, and malocclusion. 

CLASSIFICATION

A standardized categorization of cases with ankyloglos-

sia has been considered necessary in order to assess 

when a condition constitutes ankyloglossia and its 

severity, as well as when surgical intervention is 

needed. However, there is not a unique classification in 

the literature, and instead many scientists have tried to 

implement a measurement system for the degree of 

ankyloglossia. Therefore, a lot of classification systems 

have been proposed. One of these is based on findings 

by Ruffoli et al,58 who clinically and morphofunctionally 

examined patients using two techniques, establishing 

a classification and categorizing the severity of ankylo-

glossia as mild, moderate, and severe. According to 

Kotlow’s criteria, four classes (mild, moderate, severe, 

and complete ankyloglossia) can be determined.1 A 

recent classification has been reported in which the 

tongue mobility limitation is divided in five degrees.63 

Another more complicated and extensive system for 

assessment of ankyloglossia has been described by 

Fernando.64 Moreover, children with ankyloglossia 

underwent evaluation of tongue mobility with two 

measurement methods: tongue elevation and tongue 

protrusion.65 Also, Hazelbaker’s assessment tool for 

lingual frenulum function has been demonstrated as 

another method for assessment and surgical division 

recommendation.60

THERAPY

No consensus exists about the optimal timing of surgi-

cal intervention for ankyloglossia. Some authors have 

supported that infancy, and prior to the development 

of speech, is the most appropriate age for surgery; oth-

ers wait until a speech problem manifests, usually after 

the age of 4 to 5 years; others, that is less effective in 

older children; others, that is inappropriate for infants 

less than 1 year of age or over 12 years of age; others, 

that adulthood is the optimal timing of surgical repair; 

and others, at any age.5,15,16,38,58,63,66-70 Contrary to these, 

a recent review highlights the need for good evaluation 

and selection in any case as in half of breastfeeding 

babies problems may not occur in an older age.71 More-

over, two recent studies found low evidence regarding 

the association between surgical intervention of anky-

loglossia and breastfeeding improvement or 

non-breastfeeding difficulties.72,73

The first step in the management of ankyloglossia is 

to consider the necessity or not of surgical intervention 

based on the possible associated problems: tongue 

mobility, breastfeeding in neonates, speech, malocclu-

sion, and gingival recession. Surgical intervention of 

ankyloglossia can be carried out either without anes-

thesia or under local or, less often, general anesthesia.18 

Three mainly surgical, conventional techniques are 

described in the literature:38,53,74-76 frenotomy (frenulot-

omy [partial excision of lingual frenulum]), frenectomy 

(frenulectomy [complete excision of lingual frenulum]), 

and frenuloplasty (various methods to release the 

tongue and correct the anatomic feature, such as hori-

zontal-to-vertical frenuloplasty and four-flap Z-frenu-

loplasty). The term frenotomy should be used when 

sutures were not utilized during releasing of frenulum. 

Instead, the term frenuloplasty should be used when 

incisions and sutures are performed, such as in horizon-

tal-to-vertical and Z-frenuloplasty techniques.18 Other 

procedures are the carbon dioxide (CO2) laser,77-79 

Nd:YAP laser,80 Er:YAG and Er,Cr:YSGG laser,81 and argon 

plasma cutting electrodes.82 Comparing a diode laser 

and an Er:YAG laser, the latter was found to be superior 

to the former in terms of anesthesia, namely the utiliza-

tion of Er:YAG was possible only with topical anesthesia 

without local anesthesia, but at the same time Er:YAG 

presented more pain immediately postoperatively.83 

Less pain following intervention and fewer nutrition 

and speech complications were demonstrated with 

Nd:YAG laser in relation to conventional surgical tech-

niques (frenotomy, frenectomy, frenuloplasty).84 A lot 

of therapists support the utilization of laser for lingual 

frenulum division because it is a more convenient tech-
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nique for the patients, and because there is less bleed-

ing, no need for sutures, faster wood healing, and 

minimum scar formation.80,81,83,85,86 On the other hand, 

in a case series study it was presented that surgical 

techniques offered better organization of muscle fibers 

during the healing period in comparison with laser and 

electrocautery techniques, although they were less 

effective regarding the manipulation of tissues during 

the procedure, bleeding, and postoperative pain.87

The use of frenotomy for ankyloglossia has shown 

favorable effects according to outcomes of different 

studies.12 This type of surgical approach is a relatively 

simple, safe, and cost-effective procedure, with appro-

priate results in a short time. Frenotomy is the thera-

peutic approach of choice in newborns with ankylo-

glossia (for breastfeeding difficulties), dividing the 

lingual frenulum with small scissors at the thinnest 

portion of the frenulum. It is quick and relatively easy to 

accomplish with topical anesthesia, and in some cases 

even without anesthesia. Usually it does not need local 

anesthesia because discomfort and bleeding is mini-

mal.8,74,88,89 Breastfeeding improvement after frenulot-

omy has also been reported.90

Frenuloplasty is the preferred procedure for chil-

dren and adults, generally for most patients older than 

1 to 2 years of age. At this age the chances of scarring 

and recurrence are reduced. Frenuloplasty may be car-

ried out under general anesthesia for young children 

before school age and uncooperative older patients or 

under local anesthesia in a private practice for cooper-

ative school age children and adults. It is suggested 

that frenuloplasty, as opposed to frenotomy, may 

decrease the risk of recurrence.91 Four-flap Z-frenu-

loplasty has been found to be superior to horizon-

tal-to-vertical frenuloplasty in terms of tongue length, 

tongue protrusion, and articulation improvement.53

Adequate frenulum division is more important than 

the used technique (frenuloplasty or frenotomy), and 

adequate division is easier to achieve under general 

anesthesia.18

Regarding the need for reoperation, patients treated 

under general anesthesia needed fewer reoperations 

than those operated with local or no anesthesia.18

Rare complications have been found after frenot-

omy, frenectomy, and frenulopasty, such as excessive 

bleeding, upper airway collapse, infection, diathermy 

burn of the lip, crying, ulcer under the tongue, lingual 

dysfunction, deglutitory anomalies, and recurrence of 

ankyloglossia as a result of scarring.5,13,38,48 Seldom, recur-

rence of ankyloglossia can be caused by scarring, but 

when it occurs, the clinical manifestation is less intense 

than before the first treatment. Recurrent ankyloglossia 

usually responds effectively to revision surgery.38

There is controversy among therapists in terms of 

the effects of ankyloglossia in speech and also the effi-

cacy of speech therapy. A large number of speech 

pathologists believe that surgical therapy is frequently 

or always helpful in this condition.38 Otolaryngologists 

believe, twice more so than pediatricians, that ankylo-

glossia may be associated with speech difficulties, and 

recommend surgery.38 More and more scientists, espe-

cially the surgeons, suggest speech therapy with partic-

ular tongue exercises to be followed postoperatively.92 

Moreover, recently it has been shown that initiation of 

the exercises by the patient 1 week earlier might be 

useful so that the patient and the tongue adapt to the 

movements without any pain, which could be present 

after intervention if the usual postoperative exercise 

protocol is implemented.63

The recommended tongue exercises postopera-

tively are as follows:15,47,53

1. Push tongue in and out of mouth.

2. Open the mouth as wide as possible and attempt to 

touch the tip of the tongue to the back of the max-

illary teeth.

3. Move the tongue from one side of the mouth to the 

other, without moving the jaw.

4. Place food of choice on one side of mouth between 

the cheek and back teeth. Using the tongue, move 

the food from one side of the mouth to the other 

and then back again.

5. Consonant sounds of F, V, T, D, N, L, SH, S, ZH, R, and Z.

The above exercises should be performed from 1 week 

postoperatively in five repetitions of each exercise, 

three to five times per day, for 30 days.



VOLUME 47 • NUMBER 6 • JUNE 2016528

Q U I N T E S S E N C E  I N T E R N AT I O N A L

Tsaousoglou et al

CASE REPORTS 

Case 1

An 8-year-old boy in mixed dentition was diagnosed 

with ankyloglossia. He had Angle Class II/I malocclusion 

with crowding of the maxillary and mandibular anterior 

teeth and severe overjet and overbite. The patient 

underwent orthodontic treatment and wore a remov-

able functional appliance (activator). He had severe 

restriction of tongue mobility, with mastication and 

speech problems. Apart from the above, he was 

referred for surgical treatment of ankyloglossia preven-

tively in order to avoid potential future lingual gingival 

recession of the mandibular central incisors (Fig 1).

Case 2

A 12-year-old boy was diagnosed with ankyloglossia. 

He was in permanent dentition with malocclusion of 

Angle Class I at the right side and Class II at the left side. 

The mandibular anterior teeth presented with severe 

Figs 1a to 1j Case 1: the patient before intervention, the surgical steps of the horizon-
tal-to-vertical frenuloplasty technique, and the follow-ups are depicted. (a and b) The 
elevation and protrusion status of the patient’s tongue before surgery. (c) Hemostatic 
forceps were used to clamp the frenulum and the division was carried out by performing 
horizontal incisions above and below the forceps. In this case the submandibular ducts 
were close to the lower incision, so this was performed very carefully. (d) The incision of 
the frenulum. (e) In order to accomplish adequate release of the tongue, the frenulum 
was incised as far as the genioglossus muscle, with very gentle partial division of the 
muscle. (f) The borders of the wound were released before suturing. (g) The sutures in 
place. (h) One month after surgery. (i and j) Three months after surgery. 

g

d

a

h

e

b

i

f

c

j
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crowding, and a congenital lack of the maxillary lateral 

incisors was found. He underwent orthodontic therapy 

with fixed appliances. He presented severe restriction 

of elevation and protrusion and generally of tongue 

mobility. Vocalization problems were obvious as well. 

The clinical examination revealed ankyloglossia with 

thick and short frenulum and for this reason he was 

referred for surgical treatment of ankyloglossia (Fig 2). 

Case 3

An 8-year-old girl was referred for management of 

ankyloglossia by a pediatrician, general surgeon, and 

speech pathologist in order to facilitate the improve-

ment of her speech. The clinical examination presented 

moderate ankyloglossia with limitations of tongue 

mobility. She was in early mixed dentition with Angle 

Class II, Division 2 malocclusion, and she presented 

with mild crowding of her mandibular anterior teeth 

and spacing of the maxillary anterior teeth (Fig 3).

As far as the classification by Ruffoli et al58 is concerned, 

regarding the distance between the incisal edges of the 

maxillary and mandibular incisor, case 1 was classified 

as severe whereas cases 2 and 3 were classified as mod-

erate. However, the values of the last two cases were 

almost at the lowest level of the moderate category. No 

digestive problems related to ankyloglossia were 

found. Tongue elevation was recorded by measuring 

the interincisal distance by maximal mouth opening 

while maintaining contact of the tongue tip with the 

posterior surface of the central incisor teeth. Tongue 

protrusion was measured as the maximum extension of 

the tongue tip past the mandibular teeth. These two 

measurements were made in millimeters. In order to 

keep the records more representative, the assessment 

was made by measuring each patient and each one of 

the two clinical measurements (tongue elevation and 

tongue protrusion) five times, calculating the mean 

value.

Before any intervention, the patient’s parents were 

informed in detail, and informed consent was obtained 

for each patient’s surgery. Surgery was performed 

under local anesthesia, implementing frenuloplasty 

with the horizontal-to-vertical technique. There were 

no surgical or postoperative complications. Follow-up 

was performed 1 week, 1 month, and 3 months postop-

eratively. Patients were instructed to carry out recom-

mended tongue exercises, as described above, for 1 

month after surgery. After 3 months’ follow-up, signifi-

cant improvement was observed with increased 

tongue movement (Table 1). Vocalization was signifi-

cantly improved in all cases with speech problems. 

Figs 2a to 2f The patient before, during, 
and after surgical intervention. (a and b) 
The disclosure of tongue limitations during 
elevation and protrusion assessment. (c) 
The incision of the frenulum. (d) The 
sutures in place. (e and f) Three months 
after surgery. d

a

e

b

f

c
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DISCUSSION

As far as current literature is concerned, there is neither 

a generally accepted classification system to describe 

ankyloglossia nor a unanimous system for treatment 

management in terms of the indications, timing, and 

method of surgical approach.3,41 However, positive 

results after surgical treatment have been shown in 

several studies. A prospective case study found an 

improvement in 81% of the patients after frenu-

loplasty;15 a randomized prospective study found an 

improvement in between 40% and 91% of the patients, 

depending on the operative method;53 a case series 

study watching the vocal cords with a laryngofiber-

scope during phonation found that the vocal cords 

after surgery could be seen in 55.3% of the cases 

instead of 14% before surgery.11 Likewise, the surgery 

performance on the present cases had positive out-

Table 1 The measurements of tongue elevation and tongue protrusion (mm) pre- and postoperatively

Case

Tongue elevation Tongue protrusion

 Preoperative

Postoperative

 Preoperative

Postoperative

1 week 1 month 3 months 1 week 1 month 3 months

1 3 9 19 28 4 11 24 31

2 5 13 21 30 7 14 26 34

3 6 12 19 24 6 11 17 23

Figs 3a to 3c The patient before and after incision of the lingual 
frenulum. (a) The restriction of the tongue elevation with a thick 
and short frenulum. (b) The sutures of the wound after frenuloplas-
ty. (c) Three months after surgery.

a b

c
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comes, with improvement in all cases. In terms of 

tongue elevation and tongue protrusion assessments, 

improvements of more than three times were found. A 

prospective controlled trial demonstrated that the 

measurements in millimeters of tongue elevation and 

tongue protrusion when ankyloglossia was present 

were nearly half the length of control persons.7

Many professionals have dealt with this topic, 

including otolaryngologists, pediatricians, pediatric sur-

geons, dentists, oral and maxillofacial surgeons, perio-

dontists, lactation consultants, and speech patholo-

gists. According to the literature, it is obvious that the 

significance of ankyloglossia, including clinical assess-

ment, etiopathogenesis, diagnosis, and management 

of ankyloglossia, should be a matter of interdisciplinary 

approach with some controversies among the scien-

tists in the subsection issues. The broad referral status 

from different professionals regarding the treatment of 

ankyloglossia is also supported by the three cases pre-

sented in this report. The first case was referred by an 

otolaryngologist and orthodontist, the second by a 

speech pathologist and orthodontist, and the third by 

pediatrician, general surgeon, and speech pathologist.

In a considerable proportion of neonates, breast-

feeding problems are noticed.3,41 The influence of anky-

loglossia on performing oral hygiene has often been a 

matter of discussion. In consequence of poor oral and 

dental hygiene due to the difficulties in cleaning, caries 

lesions, periodontal pockets, and gingival recessions 

have been reported.92,93 In such cases the division of 

frenulum is essential.

Gingival recessions have been reported as a result 

of short and thick lingual frenulum.94 As seen in Fig 1, 

the frenulum of the patient in Case 1 was attached high 

to the lingual gingivae of the mandibular incisors, and 

might have potentially contributed to the development 

of recession. This was an additional reason to release 

the frenulum. In contrast, in the other two cases the 

frenulum was attached physiologically in the lingual 

gingivae. Gingival recessions have a multifactorial etiol-

ogy and may be caused by primary and secondary fac-

tors. Main factors are associated with mechanical fac-

tors, such as toothbrushing trauma, and/or localized 

plaque-induced inflammatory lesions, and/or general-

ized forms of destructive periodontal disease.95 High 

muscle attachment and frenal pull, alveolar bone dehis-

cences, iatrogenic reasons, and other factors have been 

recognized as secondary factors.94,96,97 The influence of 

high frenal attachment in gingival recession is unclear 

and there are disagreements in the literature.94,98-100 In 

particular, there is not enough evidence to support the 

theory that a high frenal lingual attachment due to a 

short and high attached lingual frenulum can cause 

lingual recession simultaneously with or without gingi-

val inflammation, and therefore, a direct association is 

not unambiguous. Additionally, a systematic review 

found no evidence of association between gingival 

recessions and ankyloglossia.55 However, some authors 

support that insertion of lingual frenulum in attached 

gingivae and papilla have strong association with gin-

gival recession.81 There is a case report concerning lin-

gual recession due to high lingual frenal attachment.54 

Recently, mild recession in lingual gingivae around 

mandibular central incisors has been presented.87

Additionally, it has been suggested that as a result 

of a strong lingual frenulum insertion in the attached 

gingivae, a diastema between the central incisors may 

develop.7,55,63,98,101 Consequently, it may be anticipated 

that an open interdental space without any interproxi-

mal contact might cause periodontal problems due to 

food impaction.102,103

A factor that has to be considered very carefully, in 

cases where the frenulum is attached high in lingual 

gingivae, is whether the submandibular ducts interfere 

or not with the frenulum. Sometimes the ducts are 

located in the middle of the frenulum, a fact that makes 

the division of the frenulum in surgery more difficult. In 

Fig 4 A patient in whom the 
ducts were not involved in the 
lingual frenulum. 
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the first case, the submandibular ducts are located in 

the middle of the lingual frenulum (Figs 1a and 1c), in 

contrast with another case where the ducts do not 

interfere with the frenulum (Fig 4).

One of the possible complications of surgical pro-

cedures is scarring at the incision site leading to recur-

rent ankyloglossia. In an effort to avoid this complica-

tion, it is recommended that the patients perform 

tongue exercises for some months postoperatively. 

Specific exercises have been proposed by some authors 

and for this reason it is recommended to motivate both 

patients and their parents to meticulously follow the 

instructions for the exercises after surgery.7,15,53 It may 

also be anticipated that tongue exercises could help 

the patient to increase the range of tongue motion. 

Moreover, early mobilization of the tongue is encour-

aged to minimize scarring and tongue mobility. Usu-

ally, signs of improvement in mobility are not observed 

prior to the first or second month postoperatively, and 

this can extend to the third or fourth month.

The association between ankyloglossia and speech 

problems is still not completely clear. The definition of 

speech problems is mainly a subjective issue.7 In order 

to clarify the effectiveness of the surgical treatment of 

ankyloglossia on the therapy of speech problems, more 

studies are needed. Furthermore, it would be of interest 

to compare the treatment outcomes of speech prob-

lems between surgical release of ankyloglossia and 

nonsurgical treatment carried out by speech patholo-

gists. In all three cases described in this report, the 

vocalization was substantially improved after surgery.

Regarding the prevalence of ankyloglossia, the fol-

lowing two points need to be emphasized: Firstly, the 

prevalence of ankyloglossia is lower in studies looking 

for general findings on oral mucosa than in studies 

looking for the prevalence of ankyloglossia 

alone.3,8,41,42,44,104-107 Secondly, the prevalence is lower in 

the studies investigating children, adolescents, or 

adults than those investigating neonates, which may 

suggest that mild forms of ankyloglossia are perhaps 

resolved with growth.3,8,39,41,42,44,49,104,108

Systematic reviews have recently indicated a lack of 

evidence on this topic, since the great majority of stud-

ies are either case reports or systematic reviews based 

on case reports. Moreover, there is high diversity and 

heterogeneity in methodology as well as in the charac-

teristics of the interventions.72,73 Therefore, more ran-

domized controlled trials are needed to confirm the 

benefits of the surgical interventions on the various 

problems observed in cases with ankyloglossia. Studies 

comparing operated and not-operated cases with 

ankyloglossia are also required, taking into account 

obvious ethical issues.

CONCLUSIONS

Ankyloglossia is observed in a considerable number of 

infants, children, and adults. Even today there is major 

controversy among scientists regarding diagnosis, 

management, therapy, and subsequent clinical bene-

fits. On the other hand, the surgical approach is a rela-

tively simple and safe procedure, leading to satisfactory 

results in a short time.
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