








to follow-up with at least 2 months of postoperative
myofunctional therapy. The goals of preoperative therapy
are to create awareness of oral posture and tongue func-
tions, strengthen and tone the muscles of the tongue and
orofacial complex, and rehabilitate compensation patterns
that may affect the postoperative recovery (e.g., floor of
mouth elevation, muscular neck engagement, and inability
to perform isolated movements with the tongue without
moving the jaw). Postoperative myofunctional therapy for
lingual frenuloplasty provides individualized care for
the patient to optimize recovery and healing after surgery
by providing guidance with passive and active wound
stretching, as well as strength training and pattern
retraining exercises for the tongue and orofacial muscles.
Myofunctional therapy often continues for 1 year or longer
to prevent relapse of dysfunctional oral motor habits,
promote exclusive nasal breathing, and ensure long-term
habituation of ideal resting oral posture. The myofunctional
therapy protocol in this study was not standardized across
patients and, in some cases, incorporated bodywork, cranio-
sacral therapy, and/or myofascial therapy depending on the
clinical circumstance. Proposed guidelines for collaboration
between surgeons and therapists in the treatment of
ankyloglossia among children and adults are given in
Supporting Information.

Lingual Frenuloplasty with Scissors and Suture
Technique

Lingual frenuloplasty helps to optimize the efficacy of
myofunctional therapy by improving tongue mobility.
Local anesthesia is achieved by applying topical viscous
lidocaine followed by 0.5-1.7cc of 1% lidocaine with
1:200,000 epinephrine to the lingual frenulum via a
27-gauge needle. The patient is instructed to open the
mouth and hold the tip of the tongue to the incisive papilla
behind the maxillary central incisors to reveal tension to
the lingual frenulum band. Tension is applied to the floor
of the mouth with a groove director so as to protect the
floor of mouth salivary glands. A hemostat is used to
clamp the restrictive lingual frenulum 2-5 mm above the
attachments of the submandibular gland duct. The muco-
sal frenulum is gently excised with the use of 120 mm
Baby Metzenbaum or Iris scissors (curved or straight tip).
The median lingual septum (fascia between the two head
of the superior branch of the genioglossus muscle) is iden-
tified and dissected. The underlying myofascial fibers of
the genioglossus muscle are dissected further with a com-
bination of blunt and sharp dissection. Sterilized blunt
cotton-tips and manual palpation with 2 x 2 sterile cotton
gauze are used for blunt dissection. The patient undergoes
an assessment intraoperatively to determine the presence
of residual restrictive muscle or fascia bands that are
restrictive of tongue mobility. The dissection is continued
until adequate improvement to tongue mobility is
achieved: that is, tongue could be extended up toward the
maxillary central incisors in maximal mouth opening posi-
tion as well as held in lingual-palatal suction against the
entire anterior and posterior aspects of the roof of the
mouth without tension or strain. For cases performed
under general anesthesia, a 2-0 silk suture is applied and
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used to mobilize the tongue for similar movements. Simple
interrupted 3-0 or 4-0 chromic sutures are used to close
the diamond-shaped mucosal defect and promote healing
by primary intention healing. There was no use of electro-
cautery, silver nitrate, or thermal ablation with laser in
this scissors and suture technique for lingual frenuloplasty.
Hemostasis was achieved with suture ligation techniques
and/or application of 2 x 2 gauze until bleeding subsided.
No antibiotics were prescribed or administered postopera-
tively. Patients were recommended oral rinses with salt
water or nonalcoholic mouthwash three times daily for
1-2 weeks after the procedure; some patients also elected
to use vitamin E oil or colloidal silver spray. Pain control
regimen included application of topical 2% viscous lido-
caine, ibuprofen, Tylenol, and/or narcotics such as
tramadol, hydrocodone, or oxycodone (as needed for more
severe pain). Some patients elected to use homeopathic
(such as arnica) or holistic remedies (turmeric, ginger, and
cannabidiol oil) for analgesia instead of the other more rou-
tine allopathic medications. Sutures usually fell out within
2-10 days. Gentle brushing of the wound after 5-7 days to
debride granulation tissue with a soft surgical toothbrush
(Curaprox C Surgical Mega Soft) was found to be helpful.

Survey

Surveys were conducted at least 2 months after the
frenuloplasty procedure in a structured interview format
incorporating dichotomous and open-ended questions via
telephone. The following items were assessed: age, gen-
der, tongue-tie severity, indication for lingual frenulum
release, local or general anesthesia, duration of time to
follow-up, benefits, and complications. Severity of pain
and complications were graded on a 10-point visual ana-
log scale. Changes to the overall health-related quality of
life and overall satisfaction were assessed using a 5-point
Likert scale. For prepubertal children, the survey was
completed by the parents. Continuous variables are sum-
marized as mean (M) + standard deviation (SD). Categor-
ical variables are summarized as frequencies and
percentages + standard error (SE), where applicable.

RESULTS

There were 348 surveys completed among 420 consecu-
tive patients who were contacted (83% response rate). Sub-
jects include 110 children (ages 2-11), 35 adolescents (age
12-17), 69 young adults (age 18-35), 120 adults (age
36-64), and 14 seniors (age >65). Gender distribution was
52.0% female. There were 63 children treated under general
anesthesia; all other cases were performed under local anes-
thesia. The average duration of time from treatment date to
follow-up was 4.3 £+ 3 months, ranging from 2 to 20 months.
Tongue-tie severity (grades four through one, most to least
severe, using the functional classification of ankyloglossia
based on the tongue range of motion ratio®) were graded as
follows: 20.7% grade 4, 61.2% grade 3, 13.3% grade 2 with a
posterior restriction, 4.7% grade 1 with a posterior restric-
tion (Fig. 1). Compensation patterns (floor of mouth eleva-
tion and muscular neck engagement to compensate for
restrictive tongue mobility) that would affect the grading of
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Fig. 1. Case example: 19-year-old man presenting with mumbling, drooling, unrefreshing sleep, fragmented sleep, and chronic mouth breath-
ing associated with grade 3 functional ankyloglossia (<50% mobility of the tongue-tip to the incisive papilla compared to maximal incisal
opening). Note the compensation patterns of floor of mouth elevation and tension on the attached gingiva due to the restrictive lingual frenu-
lum. Baseline images obtained after preparation with preoperative myofunctional therapy, immediately prior to surgical release. Immediate
postoperative images show excision of the mucosal frenulum and submucosal myofascial fibers with primary intention closure using 4-0 chro-
mic suture. Note the release of tension from the floor of mouth and attached gingiva, as well as the improved tongue mobility. Photos are
taken in neutral position, tongue elevated to the central incisors, and while in suction-hold (i.e., lingual-palatal suction, “cave”).

tongue mobility were present and identified in 36.1% of
cases (Fig. 2). There were 11.7% (n = 41) of patients who
had a prior frenectomy elsewhere with persistent restric-
tions to tongue mobility (Fig. 3).

Benefits

There was an overall satisfaction rate of 91.1% (includ-
ing 71.8% “very satisfied” and 19.3% “somewhat satisfied”),
whereas 6.0% were neutral and 2.9% of patients reported
dissatisfaction with the treatment protocol (Table I).
Improvement to health-related quality of life was reported
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by 87.4% (Table II). Benefits reported by the patients
included improvement to tongue mobility (96.5 + 1.0%);
clenching or grinding of teeth (91.0 + 4.3%); ability to per-
form myofunctional therapy exercises (89.8 + 1.6%); ease of
swallow (80.3 & 3.5%); sleep quality (79.6 + 2.6%); nasal
breathing (78.4 + 2.8%); neck, shoulder, facial tension, or
pain (77.5 + 3.4%); and snoring (72.9 + 3.4%) (Table III).

Complications
There were 45.1% of patients who reported experienc-
ing postoperative pain; average duration of pain was
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