
 The tongue, which has origin and inser-
tion points ranging from the internal portion 
of the mandible down to the hyoid bone, has 
many myofascial and muscular attachments 
to the cervical muscles. … ankyloglossia is 
associated with hyperactivity of the suprahy-
oids and forward displacement of the head. 
The restricted tongue requires the use of ac-
cessory muscles to perform functions such 
as breathing, breastfeeding, chewing and 
swallowing. This hyperactivity of the cervical 
muscles causes shortening of the muscles 
and induces forward head posture.11

Furthermore, ankyloglossia encumbers 
the proper function of a temporomandibular 
joint (TMJ). In the presence of restrictions, 
movements are compensatory leading to 
change in bony structure. Such change calls 
for further accommodations and compensa-
tions, which are stressors to the central ner-
vous system. Attaining jaw stability is one of 

The Problem
Ankyloglossia, or tongue-tie, is a common congenital abnormality where 

the lingual frenum is overly short and tight (posterior ankyloglossia) or aber-
rantly attached anteriorly to the ventral surface of the tongue (anterior anky-
loglossia),1 “tying” the tongue to the floor of the mouth. 

The tongue is an important morphofunctional organ which is largely re-
sponsible for orofacial development and growth. Ankyloglossia has been 
linked to abnormal (deviant) suction swallow pattern in newborns2-4 and 
chewing in infants; it frequently leads to speech disorders.5 Aberrant lingual 
frenum results in low tongue position and tongue thrusting which contrib-
utes to the formation of high and narrow palatal vault – one of the features 
favoring collapse of the upper airway during sleep6,7 – malocclusion, prog-
nathism, distortion of “harmonic face”8 with the mid third of the face smaller 
than the upper and lower thirds, and, most importantly, mouth breathing.9 
Mouth breathing may be a factor in tonsillar enlargement – it increases upper 
airway resistance10 causing micro trauma to the back of the throat, inflam-
mation and tonsillar growth. Hypertrophic adenotonsils, in turn, obstruct the 
airflow and exacerbate mouth breathing, and contribute to the abnormal 
orofacial growth. Therefore, tongue-tie potentially creates a vicious circle 
with the potential outcome in the form of sleep disordered breathing (SDB) 
and obstructive sleep apnea (OSA).
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the most important goals of orofacial myo-
functional therapy (OMT). Without jaw sta-
bility, proper function may not be achieved 
and the need for compensations is engaged. 

The anatomical changes seen with anky-
loglossia lead to development of abnormal 
anatomic support of the upper airway12 that 
is at a higher risk of collapse during sleep.

Frenectomy
Treatments for ankyloglossia include 

lingual frenectomy.2,13-17 This is a surgical 
procedure that leaves a diamond-shaped 
surgical wound, the edges of which are ap-
proximated and sutured or left to heal by 
secondary intent.15 Tongue-tie revision can 
be performed with a variety of techniques, 
e.g., frenotomy, z-plasty, y-plasty, and oth-
ers. The procedure includes the removal of 
the frenal tissue and sometimes division 
of muscle fibers at the lingual base, taking 
care not to involve vascular structures and 
nerves under the tongue or the sublingual 
glands located on both sides of the frenum 
close to where it attaches to the floor of 
the mouth. When the frenal attachment is 
fibrous, some form of anesthesia is usually 
indicated. 

Surgical Modalities for Lingual  
Frenum Revision

A number of surgical modalities have 
been utilized for tongue-tie revision, such 
as scissors, scalpel, and electrosurgery. 
Most up-to-date techniques involve la-
sers.13-17 The disadvantage of a convention-
al tongue-tie revision with a scalpel is in-
tra-operative bleeding (which entails poor 
visibility of the site and creates the poten-
tial for scarring), need for sutures, post-op-
erative discomfort, and the risk of infection. 
Use of electrocautery is not recommended 
in patients with old pace makers and in 
close proximity to orthodontic devices or 
implants; the thermal injury may prolong 
healing. Special attention must be paid to 
avoid thermal injury to the underlying peri-
osteum and bone.

With CO
2
 laser frenectomy, patients 

reported less post-operative pain and dis-
comfort than with the scalpel.14 Erbium la-
sers have been effectively used for lingual 
frenectomies, but the clinician needs to 
manage intra-operative bleeding, because 
erbium laser is not an efficient coagulator. 

CO
2
 laser cuts while coagulating capillar-

ies and small blood and lymphatic vessels; 
this creates a clear surgical site and helps 
minimize post-surgical edema. Typically, 
tongue-tie revision with the CO

2
 laser does 

not involve suturing of the wound, and usu-
ally there is no scar. Minimal to no scarring 
is critical for post-operative OMT exercises 
that involve the tongue. Most of the time, 
patients quickly return to everyday routine 
immediately after the tongue-tie revision 
procedure, and are advised to follow the 
prescribed OMT program. 

Tongue-Tie release in combination 
with OMT

The area to be operated on is much 
better defined when muscles are toned, 
therefore myofunctional therapy is a must 
before release of the frenum. Once restric-
tion is removed, post-frenectomy OMT is 
also necessary in order to re-establish the 
swallowing, chewing, speaking and breath-
ing patterns acquired as a result of the 
tongue-tie18. Repetition of the pattern en-
trains behavior which helps to establish jaw 
stability. Length of time of therapy before 
and after the release is established by the 
myofunctional therapist depending on the 
overall goals of the patient. Without such 
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therapy, the incorrect swallow, speech im-
pediments and compensatory posture and 
breathing habits remain, which can eventu-
ally lead to the relapse of OSA and a return 
of pre-operative sleep disordered breathing 
and other disorders.

Understanding the continuous interac-
tion between muscle activity of the tongue 
and other oral-facial muscles, as well as 
the development of normal anatomic struc-
tures supporting the upper airway may lead 
to expansion of myofunctional reeducation 
as a therapeutic tool.19 

Tongue-Tie FUNCTIONAL RELEASE
Surgical goals of tongue-tie release are 

different for infant and adult. Infant lingual 
frenectomy14,20 pursues proper eating/breast-
feeding and nasal breathing. Adult needs 
are much more diverse. Constant, repetitive, 

and incorrect use leads to deformation and 
damage done to orofacial structures that 
needs to be corrected. Therefore, the re-
lease is more extensive than for the infant, 
and it also involves the mandatory pre- and 
post-frenectomy myofunctional therapy. 

Authors’ technique for the adult Tongue-
Tie FUNCTIONAL RELEASE, includes the 
following steps:

1. Pre-surgical OMT exercises to pre-
pare and re-pattern tongue function 
once released;

2. SuperPulse CO
2
 laser frenectomy, 

preferably under topical anesthesia 
and combined with Tongue Move-
ment Assessment for ideal Release 
to achieve optimal function;

3. Post-surgical OMT exercise pro-
gram to ensure long-lasting func-
tional results.

Figure 1: Photos courtesy of Paula Fabbie. (1A) Pre-op assessment of an 8 y.o. patient with OSA, snoring, persistent thumb sucking, 
anterior open bite. The patient had high narrow palatal vault and was diagnosed with ankyloglossia. Tongue was notched at the tip. 
Patient was unable to use his tongue for food bolus management and optimal oral phase of swallow in spite of expansion ortho-
dontics. (1B) Immediately after the tongue-tie revision with the SuperPulse CO

2
 laser. No sutures were placed. Note the immediate 

improvement in tongue mobility. (1C) One week post-operatively. No complications were noted. The surgical site is covered with a 
layer of fibrin. (1D) One Month post-operatively. Note the drastically improved mobility of the tongue. (1E) One year post-operative-
ly. Note the drastically improved extension of the tongue. (1F) Two years post-operatively. Patient has jaw stability and ideal tongue 
function, which assisted with orthotropic orthodontic appliance therapy. Airway size and patency have improved. 
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The Tongue-Tie FUNCTIONAL RELEASE 
is illustrated by clinical cases in Figures 1-3. 
Note both the immediate and the long-term 
improved mobility and lift of the tongue. 
The highly controlled hemorrhage, sealed 
lymphatics and significantly reduced zone 
of thermal impact result in less edema and 
discomfort to the patient. Magnification 
during the frenectomy is highly recom-
mended as large blood vessels and nerves 
are in close proximity to the surgical site. 
Authors prefer to use topical anesthesia 
to increase the reliability of tongue func-
tion during the release. Topical anesthesia 
does not restrict tongue movement during 
the procedure when real-time assessment  
takes place.

In order to rebuild the necessary orofa-
cial function in adult patients, it is not al-
ways sufficient to stop at just removing the 
extra connective tissue that is the aberrant 
frenum. Once the frenum is removed, the 
clinician should reassess the function. The 
clinician must take into account the jaw 
range of motion, the floor of the mouth 
flexibility, and the tongue’s ability to ele-
vate, protrude, and achieve lateral func-
tions. This will assist in determining if a full 
released was achieved. Therefore, the clini-
cian should proceed slowly and cautious-
ly in the middle of the site and to release 
tension thus allowing for full movement of 
the tongue. 

It is important to remember that full 
range of motion is not always possible due 

to other limitations, i.e. clinician needs to 
know when to stop to achieve the maxi-
mum benefit. Frenum that restricts proper 
lingual motion feels tight to finger press-
ing in. Unrestricted tongue feels soft. To 
feel for restrictions one can grasp the tip 
of tongue with gauze and gently pull the 
tongue upwards.  

The patient typically returns to the 
dental office for healing assessment and 
myofunctional therapy weekly. The team 
then reviews and re-evaluates the benefits 
achieved. This is necessary for evaluation 

Figure 2: Photos courtesy of Paula Fabbie. (2A) 24 y.o. Female Patient presented with OSA, cata-
plexy, bruxism (jaw instability), muscle bracing, GERD, nasal insufficiency, anxiety and excessive 
daytime sleepiness. Tongue movement was restricted by a tight posterior frenum.  Note large torus 
palatinus. Mandibular tori were also present. Maxillary torus was removed to prepare for Homeo-
block orthodontic appliance. (2B) Two weeks after SuperPulse CO

2
 laser lingual frenectomy. The 

surgical wound was left to heal by secondary intention. Weekly sessions of myofunctional ther-
apy took place pre- and post-operatively to improve oral rest postures, jaw stability and to assist 
with compliance during homeoblock orthodontics for treatment of airway dysfunction. (2C) One 
month post-op. Note complete healing of the surgical site and excellent mobility of the tongue. 
Improvements in breathing/sleeping. Bruxism and jaw instability improved.  Patient had improved 
tongue space after expansion, CPAP compliance improved. Sleep quality and overall wellbeing 
improved. Patient then elected specific nasal and soft palate and base of tongue surgery to im-
prove sleep and eliminate need for CPAP.

Figure 3: Photos courtesy of Paula Fabbie. (3A) 15 y.o. female; Class 3 crossbite/openbite; moderate OSA, lack of mandibular stability/ hyperlax ligaments; 
severely restricted lingual frenum, decreased function of tongue/hyoid complex during sleep, needs to use CPAP while waiting for DISE, and prescribed 
orthodontic/surgical treatment for OSA, mandibular prognathism. Pre-operative aspect of short inelastic frenum. Note limited tongue movement. (3B) Im-
mediately following the SuperPulse CO

2
 laser revision. Note the clean precise incision and immediate improvement in the tongue mobility. (3C) Two weeks 

after SuperPulseCO
2
 laser frenum revision. Note lack of inflammation or swelling.

A. B. C.

A. B. C.
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of the performance of the tongue, the tone 
and function changes of the lingual mus-
cles and the suppleness of the healing tis-
sue at the surgical site.

Why CO
2
 laser? 

Not all lasers are equally efficient at 
both tissue vaporization (i.e., ablation or 
cutting) and coagulation. The difference 
is illustrated in the absorption spectra for 
main soft tissue chromophores21-23 in Figure 
4. The advantages of CO

2
 lasers in oral soft 

tissue surgeries include:
• Combination of the CO

2
 laser wave-

length and SuperPulse settings, which 
allows for a char-free and bloodless sur-
gery. It allows, as seen in Figure 4, for 
approximately 1,000 times more cutting 
efficiency than dental diodes, and for 
approximately 10 times more coagulat-
ing efficiency than erbium lasers;

• Controlled, repeatable and reproduc-
ible speed of tissue removal;

Figure 5: Laser-tissue incision with focused (0.25 mm spot size) laser beam. Defocused beam 
(approx. 0.8 mm spot size at 9 mm nozzle-to-tissue distance) with reduced fluence coagulates 
the tissue. The handpiece is pen-sized, autoclavable and uses no disposables. Graphics courtesy 
of LightScalpel LLC.

Figure 4: Spectra of Absorption Coefficient, 1/cm, at histologically relevant concentrations of water, hemoglobin (Hb), oxyhemoglobin (HbO
2
) in sub-epithe-

lial oral soft tissue, and: Thermal Relaxation Time, TRT, msec; short pulse Ablation Threshold Fluence, E
th
 , J/cm2 ; and short pulse Photo-Thermal Coagulation 

Depth, H, mm. B is gingival blood vessel diameter. Logarithmic scales are in use. Graph courtesy of LightScalpel LLC.
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• Coagulation depth of SuperPulse CO
2
 la-

ser closely matching the blood capillary 
diameters20,22,24 as illustrated in Figure 4. 
It allows, unlike with erbium lasers, for 
an instant hemostasis during high speed 
ablation/cutting. It affords the clinician 
improved visibility of the surgical field 
and therefore allows for more precise 
and accurate tissue removal;22-24

• Highly controllable depth of incision 
with dynamic range from micrometers 
to millimeters. It is proportional to la-
ser power and inversely proportional to 
laser beam spot size and the surgeon’s 
hand speed;23,25

• Laser beam focal spot diameter deter-
mines the quality of the laser cut. For 
cutting, the LightScalpel SuperPulse 
CO

2
 laser handpiece is maintained 1-3 

mm away from the tissue and is moved 
at a hand speed of a few millimeters per 
second as illustrated in Figure 5. For a 
rapid switch from cutting to just pho-
to-coagulation, the laser beam can be 
defocused by simply moving the hand-
piece away from the tissue (by approxi-
mately 5-10 mm for LightScalpel tipless 
laser handpieces from Figure 5), and 
“painting” (sweeping/scanning/”paint-
ing” motion) the “bleeder” for enhanced 
hemostasis;

• Minimal post-operative swelling and 
edema due to the intraoperative closure 
of lymphatic vessels on the margins of 
the CO

2
 laser incision;25,26 

• Reduced post-operative pain and dis-
comfort, as reported with the CO

2
 laser 

surgery; 25,26

• Significantly reduced post-surgery pro-
duction of myofibroblasts, diminished 
wound contraction and scarring.25,26 As 
observed in our surgeries, healing with 
the CO

2
 laser is markedly different from 

the other surgical modalities; it is un-
complicated and predictable.

Summary
In order to rebuild the necessary oro- 

facial function in children and adult patients, 
an extensive Tongue-Tie FUNCTIONAL 
RELEASE includes the mandatory pre- and 
post- frenectomy myofunctional therapy 
and the SuperPulse CO

2
 Laser frenecto-

my, preferably under topical anesthesia 
and combined with Tongue Movement  

Assessment for Ideal Release to achieve op-
timal function. 

The choice for the CO
2
 laser wave-

length and pulsing settings is based upon 
its unique absorption coefficient by the 
water-rich soft-tissue. Decreased wound 
contraction combined with minimal lat-
eral tissue damage, less traumatic surgery, 
precise control over the depth of incision, 
and excellent hemostatic ability make the 
SuperPulse CO

2
 laser a safe and efficient 

alternative to scalpel, electrosurgery, elec-
trocautery, diodes and erbium lasers. 
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'When I first got this 20-watt LightScalpel machine I was hoping to have 

a good replacement for the old Luxar LX 20. However, what I am really 

finding out is that this is not a replacement for that machine but truly a 

second-generation machine. This is a whole new level of C0
2 
laser. I am 

not easily impressed- congratulations!" 
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