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OVERVIEW

TheLingualFrenum

MICHAEL E. NORTHCUTT, DDS

(Editor's Note: In this quarterly column, lCa

provides an overview of a clinical topic of inter-
est to orthodontists. Contributions and suggestions
for future subjects are welcome.)

A frenumis a smallmuscle,coveredby a mucous
membrane, that attaches the lips and tongue

to the adjacentbones in the mouth.Normally,there
are seven oral frenums: the maxillary midline
frenum, the mandibular midline frenum, the right
and left upper and lower labial frenums, and the
lower lingual frenum. There is no set limit, how-
ever, and considerable variation can be observed
in normal frenum shape and position (Fig. 1).The
primary function of frenums is to keep the lips and
tongue in harmony with the growing bones of the
mouth during fetal development.An aberrant fre-
num, which is a congenitalanomaly,can be famil-
ial! and is more common in boys than in girls.2
Even though aberrant frenums are associatedwith
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significant orthodontic problems,3the topic is not
emphasized in orthodontic training, and little has
been written on the subject.

A deviant frenum can be treated by clipping
(frenotomy)or by surgical excisionand removal of
a substantial portion of the underlying muscular
tissue (frenectomy). An anterior or labial freno-
tomy often requires only a local anesthetic and a
small clip or incision.A frenectomyshould always
be performed rather than a frenotomy on a thick
frenum because of the pronounced tendency of a
frenum to scar after surgery. Since this can pro-
duce a new frenumthat is shorter than the original,
if the surgeryis not thorough enough, the outcome
can be unsatisfactory (Fig. 2). Z-plasty surgery"is
sometimes required on thicker, more complicated
lower lingual frenums.

Lingual frenectomy involvesthe removal of
a triangular wedge, including all remnants of the
frenum from the lingual salivary gland to the
intersection of the frenum with the underside of
the tongueS(Fig. 3). In severe cases, the fibers of
the frenum should be removed all the way to the
tip of the tongue. After surgery, the tongue should
be able to extend down the chin to cephalometric
"B" point.

A frenum that attaches too close to the gin-
gival margin of a tooth can cause gingival detach-
ment6and resultant loss of bone. Figure 4 shows a
patient with blanching of the gingiva around the
maxillary anterior teeth. A slight lift of the upper
lip creates sufficient tension on the upper midline
frenum to cause gingival recession, rotation,
diastema, and eventually bone loss. If the frenum
is short and broad, it can tie down the upper lip
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and prevent the patient from smiling easily. A
maxillary frenectomy is definitely indicated in
such a case, with the fibers surgically removed all
the way through to the palate and down to the
bone. All frenum fibers between the two upper
central incisors should be removed completely.

The Lingual Frenum

TWo elements of physiology are essential to
understanding the influence of the lingual frenum
on the dentition: first, muscles determine the shape
of bone; and second, food is swallowed by vacuum
force in the mouth. To create a vacuum, the tongue
is normally elevated to the roof of the mouth, cre-
ating a seal and giving the palate its normal shape?
The lingual frenum acts more like a tendon than
a muscle; small as it is, it rigidly establishes the
height to which the tongue can rise. When upward
tongue movement is restricted due to a short lin-
gual frenum, the tongue must thrust forward to
create a seal at the front of the mouth, often caus-
ing maxillary protrusion and anterior open bite.
The tongue's vertical height appears to be locked
at or near the first contact of the frenum with the
underside of the tongue.

This dynamic can be observed by attempting
to swallow when upward motion of the tongue is
restricted (such as when a pencil is placed between
the back teeth). The tongue will thrust forward, as
opposed to normal swallowing, when the flat dor-
sum of the tongue presses against the palate.
During growth and development, upward pressure

Fig. 1 Normalpatient with multiple labial frenums.
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of the tongue creates the width and shape of the
palate. If the lower lingual frenum is short, the
tongue will not generate enough upward pressure
to create a normal palate, and a narrow and under-
developed palate will result (Fig. 5).

A short lower lingual frenum ("tongue-tie")
is known as ankyloglossia. Kotlow's four classes

Fig. 2 A. Patient with frontal and bilateral tongue
thrust, constricted maxilla, and bilateral crossbite
attributableto short lingualfrenum.B. Oneyear
after frenectomy, remnant of lingual frenum has
reattached due to scarring. Frenum is stili strong
enough to create sulcus running entire length of
tongue.
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Fig. 3 A. Patient before frenectomy. B. Exposure of frenulum; horizontal line indicates location of Inci-
sion. C. Frenumpulled verticallyand sutured with resorbable stitches. D.Aftersurgery, patient can extend
tongue to cephalometric "B" point. (Photo series reproduced by permission of Dr. Bechara Y.Ghorayeb,
Houston, TX.)
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of ankyloglossia are based on the distance from
the tip of the tongue to the attachment of the fre-
num.8A distance of 16mm is considered normal,
while Classes 1 to 4 are associatedwith decreasing
distances and increasing severity of dysfunction:
Class 1 = 12-16mm (mild); Class 2 =8-11mm
(moderate); Class 3 =3-7mm (severe); Class 4 =
attachment at the tip of the tongue (very severe).
Another system, the Tongue-Tie Assessment
Protocol,9provides a method for scoring the func-
tional and cosmetic effects of a short lingual fre-
num, which can be helpful in determining
whether surgical intervention is warranted.

Clinical Study

I recently performed an informal visual
assessment of tongue shape and lingual frenums
in 600 individuals with Class I malocclusions
from a single pedodontic practice, over the course
of 18 months. Patients were asked to open their

Fig. 4 Patient with thick labial frenum at maxillary
midline, causing diastema and tooth rotations.

TABLE1
BREAKDOWNOF VISUAL

ASSESSMENT FINDINGS(N=600)
Number Percentage

of Patients of Total
Male
Female

N-1 frenum
N-2 frenum
N-3 frenum
N-4 frenum

Maxillary constriction
Maxillary protrusion
Spacing
Crowding
Open bite
Deep bite

216
384

214
188
194

4

502
438
198
482
312
120

36%
64%

36%
31%
32%

1%

84%
73%
33%
80%
52%
20%

mouths as wide as possible and then touch the tips
of the upper central incisors with the tips of their
tongues. The shape of the tongue, length of the
frenum, and nature of malocclusion were record-
ed for each patient.

Several limitations of this study should be
noted at the outset: All patients had Class I maloc-
clusions, and more than 95% were of Mexican
descent. All patients came from the same dental
practice and were evaluated by the author.
Additional studies are needed with unbiased
patient selection(includinga controlgroup without
malocclusion), sampling from diverse ethno- and
geographical patient groups and controlling for
perceptional bias of the examiner.Long-term twin
studies might also be useful.

In the present sample, lingual frenums were
classified as N-l to N-4, in order of increasing
severity, based solely on appearance. Without

.l.~...~~.
Fig. 5 Maxillaryprotrusion and open bite caused by tongue-thrust
habit, likelydue to short lingualfrenum.
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exception, the presence of ankyloglossia was asso-
ciated with the presence of malocclusion, as
detailed in Table 1.

An N-l frenum constrains the normal mobil-

ity of the tongue, limiting its ability to reach the
incisal edges of the upper anterior teeth when the
mouth is wide open (Fig. 6). Although an N-l
frenum does not distort the shape of the tongue or
create an invagination at the tongue tip, it is strong
enough to hold down the dorsum of the tongue,
preventing it from rising to shape the palate. The
narrow palate creates a short arch perimeter,
resulting in crowding and rotations, crossbite, open
bite, and anterior or lateral tongue thrust.

An N-2 is a short lingual frenum, stronger
than an N-l and usually thick. An N-2 frenum
pulls on the tongue with sufficient force to form a
sulcus at the tip or on the underside of the tongue
(Fig. 7).

An N-3 frenum, which is shorter and stronger
than an N-2, creates sufficient force to distort the
whole tongue, forming a pronounced "U" or "V"
shape at the tip (Fig. 8).

The N-4 frenum is attached to the tip of the
tongue (Fig. 9) and often affects speech. Ironically,
however, the shortest frenums don't cause the
greatest harm to the dentition. Unlike N-l and N-2
frenums, N-3 and N-4 frenums don't always create
tongue thrust because the tongue tip is tied down
and thus cannot push the upper teeth up and out.
The N-l and N-2 frenums are somewhat longer and
therefore allow the tongue to push out farther,
causing more damage to the anterior teeth.

Crowding and Arch Width

A narrow arch has a shorter perimeter than
a wide arch, creating a shortage of space and buc-
cal and/or anterior crowding. Sometimes this
crowding will be horizontal, flaring the teeth for-
ward. In a normal occlusion,the edges of the upper
teeth lie outside the edges of the lower teeth, thus
"containing" the lower arch. When an upper arch
is narrow, however, the lower arch will be con-
strained in its development, often resulting in
lingual tipping of the posterior teeth (Fig. 10) or
developmentof a crossbite.
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Fig. 6 N-1frenum. Patient's tongue is constrained
from reaching incisal edges of upper incisors, but
is not distorted when extended. Because of
reduced transverse width, patient developed
accommodation bite on left side and crossbite on
right side.

Fig. 7 N-2 frenum. Frenum is short and usually
thick, pulling on tongue with sufficient force to
form sulcus at tip of tongue. Frenectomy will be
required in this case, including excision of frenum
fibers as far as tongue tip.
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The tongue, like any muscle, depends on use
to achieve its fullest potential growth. When tongue
movements are constrained by ankyloglossia,
palatal width is reduced. The premolars and
molars, lacking transverse support, tip lingually,
and thus smaller upper and lower arch circumfer-
ences are created, causing crowding of the ante-
rior teeth (Fig. 11).

. The upper buccal segments must be expand-
ed for the lower buccal segments to become more
upright. It follows that crowding in the lower arch
necessitates expansion of the upper arch. If the
lower buccal segments are not widened to create
a longer perimeter, the only way lower crowding
can be alleviated (save for extractions) is for the
lower anterior teeth to dump forward. This creates

a ,_.
",.
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Fig. 8 N-3frenum. Frenum is shorter and thicker
than N-2,creating sufficient force to distort entire
tongue.
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an unstable situation over the long term.
For maxillary expansion, I recommend the

spring-loaded Max-2000* (Fig. 12). This expand-
er can be direct-bonded, using bonding clasps
made of heavy .060" stainless steel wire to avoid
abutment tipping. Because the expansion springs

*Dynaflex. 10403 International Plaza Drive, 51. Ann. MO 63074;
www.Dynaflex.com.

Fig. 9 N-4 frenum. Shortest and strongest of lin-
gual frenums, this often affects speech. Tongue
restriction as severe as shown here will require
surgery (photo courtesy of Dr. Bechara Y.
Ghorayeb).

Fig. 10 Narrow maxillary arch constrains man-
dibular arch development, causing lingualtipping
of lowerposterior teeth.
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are made of light nickel titanium open-coil wire,
the appliance is less painful than traditional rapid
palatal expansion,and no activationsby the patient
or parent are required. The starting width is main-
tained before cementation by two transverse chain
elastics tied from clasp to clasp.During the try-in,
the acrylic portion of the appliance is pressed
firmly against the palate. Any springback means
that a clasp is too tight or ill-fitting and needs to
be bent down or otherwise adjusted until there is
absolutelyno springback. Following cementation,
the transverseties are cut, thusactivatingthe appli-
ance. Although many cements are acceptable for
bonding the appliance, one exception is Trans-
bond,** which has a glass filler that is abrasive to
the occlusal surfaces of the teeth in the opposing
arch. Expansion is usually completed in three
months or less.

Maxillary arch expansion will often relapse
if a lower lingual frenectomy is not performed. It
is not sufficient to treat the symptoms without
treating the cause. When the lingual frenum is
removed, both lower and upper relapse will be
reduced.

The N Point

Figure 13 shows an example of a patient with
severe (N-2) ankyloglossia, in which a fold of the
tongue is created an inch or so behind the tip. This
is called the "N angle"; the point where the two
legs of the angle come together is called the "N
point". The N point is where the tongue shifts from
horizontal to vertical in the mouth upon extended
opening or swallowing. Although it seems logical
that a frenum pull from the front would roll the
tongue forward and down rather than back, this is
not what actually occurs. Distal to the N angle, the
dorsum of the tongue lies flat, which indicates that
the dorsum of the tongue is tied to the floor of the
mouth by the lingual frenum. That prevents the
tongue from rising up to give a natural shape and
width to the palate.

The N-angular shift of the upper anterior
teeth parallels the N angle of the tongue (Fig. 14),

**3M Unitek. 2724 S. Peck Road, Monrovia, CA 91016;
www.3Munitek.com..
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Fig. 11 Mandibular anterior crowding caused by con-
strained lateral tongue development, reducing arch
width and transverse support for lower dentition.

\.

Fig. 12 Spring-loaded Max-2000 expansion appli-
ance from Dynaflex.*
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although a deviant form sometimes occurs later-
ally (Fig. 15). The N-point shift of the tongue is
congruent with a shift point of the teeth and face,
which strongly suggests a cause-and-effect rela-
tionship.

Discussion

Orthodontic problems highly prone to relapse
after treatment include palatal restriction,1Otongue
thrust,11and lower anterior crowding.12In a review
of eight articles on maxillary expansion published
between 1979 and 2005, Marshall and colleagues
concluded that additional clinical trials were need-

Fig. 13 Patient with N-2 frenum. Fold of tongue
creates "N angle" and "N point".

Fig. 14 N-angular shift of upper anterior teeth parallels N angle of tongue.
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ed to establish whether maxillary expansion can
be stable in adolescent patients with pre-existing
crossbites.J3 A similar view was expressed by
Mulligan, who observed that frequent relapse of
maxillary or mandibular expansiontreatment may
be caused by teeth being "placed in positions that
are not in equilibrium with their functional envi-
ronment".14Mulligan also noted that an aberrant
frenumoften playsa role in these cases. Defabianis
suggested that failure to correct improper tongue
function can have serious implications for facial
development and can influence the outcome of
orthodontic therapy.ISShe noted that patients with
ankyloglossiawho cannot afford orthodontic treat-
ment might be helped by simple frenectomies.

Lingual frenectomy,when necessary, should
be performed at the start of orthodontic treatment,
so that long-established muscle patterns can be
corrected to avoid negatively affecting the treat-
ment outcome.This approach will help the patient
developnew muscle patterns while under the care
of an orthodontist.

A newbornshouldbe examined and the need
for frenectomy identified as soon as possible after
birth. Early intervention to correct aberrant fre-
nums will improve breastfeeding and avoid later
problems with tooth and speech development.16
Pediatricians and pedodontists should thereforebe
trained to recognize ankyloglossia and promote
early treatment.

Recentlydevelopedlocal analgesicspromise
to reduce the discomfort associated with frenecto-
miesP In addition, a new technique using C02
laser technologyhas been developedthat can make
frenectomy simplerthan many traditional surgical
dental procedures.ISBecause of these advances,
frenectomy can now be performed by a general
dentist instead of a specialist.

Conclusion

As a result of this study, the author would
like to present to the orthodontic profession the
hypothesis that ankyloglossia is the leading cause
of non-skeletal orthodontic problems, along with
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the following corollary: If the cause is not cor-
rected, why should anyone be surprised by
relapse?
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