Skeletal Type 11l abnormalities—
A simplified treatment

With the advent of functional ap-
pliances and functional regulators,
dental practitioners have the abili-
ty to reshape and reposition the
maxilla and the mandible in a
more esthetic and physiologically
ideal position. By doing so,
dentists can treat patients to a
more beautiful face and alleviate
many medical problems such as
temporomandibular disorders
{TMDs), migraine headaches, up-
per airway obstructions {mouth
breathing), otitis media, tinnitus,
and vertigo."”

One of the greatest challenges in
orthodontics is in the correction of
skeletal Type III abnormalities.
Dental schools teach that the most
effective way to correct Type III
problems is by orthognathic
surgery. This treatment usually is
accomplished during the patient’s
later teen years when facial growth
has slowed or stopped. This case
report will illustrate an earlier,
more simplified technique for treat-
ing skeletal Type III abnormalities.

In most cases, this technique uti-
lizes only one removable appli-
ance, the Frankel III, which
requires minimal adjustments be-
tween appointment visits. Howev-
er, it must be emphasized that this
treatment can be done only in chil-
dren between the ages of 5 and 8.
Additionally, swollen tonsils and
adenoids must be surgically re-
moved prior to treatment. Al-
though Frankel III treatment for
skeletal Type III problems appears
to be simple and straightforward, it
should not be attempted by any
practitioners who have not re-

" ceived adequate training in ortho-

dontics and diagnosis.

Terminology
Dental Class I, Class II division 1,
Class II division 2, and Class III

describe the various forms of
dental malocclusions. Skeletal
Type I, Type 1I, and Type III de-
scribe the various forms of skele-
tal malpositions or disharmonies.
Some researchers favor the term
Type to describe facial-skeleta
disharmonies.®

Etiology
There have been ongoing debates
as to whether genetics or environ-
ment cause facial problems, in-
cluding skeletal Type III abnor-
malities. Many researchers have
associated facial and dental prob-
lems with upper airway obstruc-
tion and mouth breathing.'™® The
author recommends that every
child with enlarged tonsils or ade-
noids be evaluated for tonsillecto-
my and/or adenoidectomy prior to
treatment for facial and/or dental
problems. In addition to the po-
tential benefit of normal develop-
ment of the face and dentition
studies have shown that children
who had surgery improved their
cognitive skill and academic per-
formance compared to those chil-
dren who retained their swollen
tonsils and/or adenoids. ™

Before treatment is rendered,
accurate soft tissue, dental, skele-
tal, and TMD diagnosis should be
made. Additionally, any negative
medical history and myofunction-
al habits should be noted. Parents
must be informed that these nega-
tive findings may have an adverse
effect on the outcome.

Appliance

Frankel appliances, alsc known as
functional regulators (FR}, were
developed by Rolf Frankel.*?#
FR I and FR II are used to treat
skeletal Type II problems; FR Il is
used to treat skeletal Type III
problems; FR IV is used to treat



long face patterns and anterior
open bites. Frankel appliances are
not orthodontic appliances, which
mainly correct dental problems.
Rather, they are orthopedic appli-
ances, which can be used to cor-
rect skeletal problems.*

Frankel states that improper
tunction of the orofacial muscles
such as the lips, cheeks, and tongue
can cause dental and facial abnor-
malities. As explained previously,
an example of abnormal muscle
function is mouth breathing, which
has been associated with facial and
dental abnormalities. FR appli-
ances are used to train or retrain
orofacial musculatures to perform
their proper function. These mus-
cles will begin to exert pressure to
move the teeth into proper align-
ment and the alveolar bone into its
proper shape and position.*

Frankel appliances have acrylic
vestibular shields outside of the
dental arches (Fig. 1 and 2) and
should not be confused with
“functional appliances” such as
the Schwartz and bionator, which
have acrylics in the lingual and
palatal areas. Frankel appliances
are functional regulators. Figure 3
shows how the Frankel's vestibu-
lar shields negate the inward pres-
sure of the lip and cheek muscles
in a mouth breather so that the
tongue can begin to counter and
produce greater outward pressure.
This helps to reestablish the ideal
horseshoe-shaped dental arch.

One of the greatest disadvan-
tages cited for Frankel therapy is
patient cooperation in wearing the
appliance. If the treatment is pre-
sented well, children will cooper-
ate fully in most cases. Young chil-
dren, even 5-year-olds, are
sensitive about their appearance
and often may be ridiculed by oth-
er children. Most children will
wear the appliance if they under-
stand how it will improve their fa-
cial appearance. Additionally, this
is a conservative treatment that

Fig. 1. Frankel I1I, front view.
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Fig. 3. The vestibular shie

Ids keep he lips and cheek away from the teeth and

bone, allowing the tongue to exert greater outward pressure,

can be discontinued at any time,
usually with little harm to the pa-
tient. Patient risks as well as treat-
ment time and costs are signifi-
cantly less than those associated
with orthognathic surgery. Finally,
beginning treatment at a younger
age can help avert the psychologi-
cal and emotional problems that
may result from poor self-image
during the formative years.

Patient management

Written informed consent is essen-
tial. Never guarantee that treat-
ment will be successful. Parents
should be informed that there are
other alternative treatments, such
as orthognathic surgery. It should
be emphasized that if Frankel ther-

apy is successful, it may alleviate
the need for surgery. Inform par-
ents that it is possible that the child
may need further treatment by an
orthodontic specialist when all per-
manent teeth are fully erupted. As
stated previously, parents must be
made aware that any negative med-
ical or myofunctional findings may
affect treatment results adversely.

Clinical management
Impressions

After accurate diagnosis has been
made, maxillary and mandibular
alginate impressions are taken for
fabrication of the Frankel III ap-
pliance. A standard metal stock
tray is adequate. However, the
tray must be sized correctly to the
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Fig. 6. Correct wax bite impression.

patient’s mouth so that it is not too
small or too large. In addition,
bead wax must be placed along
the edges of the trays and muscle
molded for better vestibular depth
and anatomy.

The mixture of alginate should
not be runny or too thick; it
should have a creamy, bubble-free
consistency. Make sure there is
enough alginate to flow into the
vestibular areas. Add alginate to
the vestibular areas with your fin-
ger if necessary. Once the tray is
seated, muscle mold and gently
press the lip and cheek areas
to achieve the teardrop-shaped
vestibular margins. The margins
should not be rounded or knife-
edged. Check the impressions for
proper reproduction of the teeth,
frena, and associated soft tissue.

For some children, metal stock
trays may be bulky and uncom-
fortable. Instead, a disposable
foam impression tray by 3M Unitek
(Monrovia, CA; 800/634-5300)
may be used. Figures 4 and 5
show excellent impressions of the
upper and lower arches using this
tray. Note that the correct sized
trays were used and the vestibular
areas of the impression are
teardrop-shaped. Bead wax was
not placed on the edges of the
trays since the vestibular height
was adequate.

Fig. 7. Wax bite trimmed correctly.

Wax bite registration

Use good quality preformed bite
wafers or two sheets of pink wax
folded and cut to conform to the
size and shape of the patient's
dental arch. Place in a hot water
bath until the wax softens. Place
in the patient’'s mouth and have
the patient bite down into the wax
in normal mandibular closure.
The mandible should not be for-
ward or backward of its natural
position, nor should it be shifted
to either side. Have the patient
stop biting when the maxillary
and mandibular incisors are ap-
proximately 2.0-3.0 mm apart
(Fig. 6). If the permanent incisors
are not fully erupted, visually esti-
mate their height when fully
erupted and have wax 2.0-3.0 mm
from the estimated height. Also,
make sure that the maxillary and
mandibular midline frena are cen-
tered. It is more important to cen-
ter the skeletal midlines than the
dental midlines.

Trim the anterior portion of the
wax so that the distance of the max-
illary and mandibular incisors can
be measured. Trim the posterior
portions to the buccals of the poste-
rior teeth {Fig. 7). If the wax bite
becomes distorted during trim-
ming, run it under cold water and
have the patient bite into it to
reestablish correct bite registration.

Fig. 8. Frankel Il inserted correctly.

Laboratory prescription

Many laboratories discontinued
making the Frankel appliance due
to lack of demand. Great Lakes
Orthodontics, Ltd. (Tonawanda,
NY: 800/828-7626), OC Orthodon-
tics Laboratory {Fuquay Varina,
NC; 919/577-2250), Johns Dental
Laboratories (Terre Haute, IN;
800/457-0504), and Dyna Flex Lab
(St. Louis, MO; 800/483-4020} are
a few that still will fabricate the
appliance.

Package the maxillary and
mandibular model casts and the
wax bite registration carefully and
send to the laboratory with the
following instructions:

Rx: Please fabricate Frankel III
appliance to correct skeletal Type
111 abnormality and to develop the
maxilla forward. If there are any
problems with the models or the
wax bite, please contact me.

Appliance insertion

Insert the appliance and check for
any areas of irritation. Adjust as
necessary. Check placement of an-
terior teeth and make sure that they
are positioned correctly (Fig. 8).
Note that deciduous tooth P is in
facial version of the mandibular
labial bow. Normally, this would
not be correct; however, because
tooth P is ready to exfoliate and
the rest of the lower incisors are in
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Fig. 9 and 10. Child practicing placing appliance in the mouth.

Fig. 12. Wires pushed forward on both
sides,

correct position on the appliance,
the placement of the Frankel ap-
pliance in this instance is correct.
It is important that the child is
able to insert and remove the ap-
pliance. Have the child practice
doing this in the office until he or
she can do so comfortably ({Fig. 9
and 10,

Advise parents and patients
that the appliance is fragile and
care should be taken not to abuse
it. If il is inadvertently broken or
distorted, a new appliance should
be made. Whenever the appli-
ance is nol worn, it should be
placed in its container. The appli-
ance should never be wrapped in
paper towels or tissues and left
unattended; oo often, appliances
wrapped in this manner have
been thrown away. Never leave
the appliance out for dogs or cats
to chew and never leave it out un-
der the hot sun.

The appliance must be worn at
all times jincluding nights! except
during eating, brushing, and par-
licipation in rough sports.  Chil-
dren should not be ealing snacks
frequently during the day. The
appliance should be cleaned thor-
oughly several times a day with a
toothbrush, especially before go-
ing to bed. Emphasize that unless
worn as instructed, the treatment

o

Fig. 13. Hole filled with acrylic.

will not be successful. Instruct
rarents to call the office should
any problems occur.

Appointments and length of treatment
The patient should be seen two
weeks after appliance insertion.
At this visil, check for sore spots
and adjust if nccessary.  Also,
check to make sure that the ante-
rior teeth still are positioned cor-
rectly with the appliance in place.
More importantly, determine
whether the patient has been com-
pliant. If not, this should be not-
ed in the record. Emphasize again
to parents and child that the treat-
ment will fail unless worn as in-
structed. Thercafter, the patient
should be scheduled every two
months to check for sore spots and
patient cooperation.  Again, in-
struct to call the office if there are
any problems.

If the child is wearing the ap-
pliance, skeletal and dental im-
provements should be evident by
the second and fourth months.
After the fourth month, the maxil-
la may develop forward and come
in contact with the maxillary labi-
al pads. If this occurs, holes distal
to the wires holding the maxillary
pads should be cut out of the buc-
cal wveslibular shields (Fig. 11).
With an instrument, push the

Fig. 11. Holes cut distal to the wires.

Fig. 14. Smoothing and polishing the
appliance.

wires forward on both sides until
the labial pads are approximately
2.0 mm away from the maxillary
tissuc (Fig. 12). Insert the appli-
ance in Llhe child’'s mouth and
make sure that the maxillary pads
are centered and that the appli-
ance is comfortable. Fill in the
holes with acrylic as shown in Fig-
ure 13. Smooth and polish as
shown in Figure 14, Continue (o
sec the child every two months.

Length of treatment varies with
each child depending on age, co-
operation, lifestyle, and physiolo-
gv. In the author's expericnce,
treatment can take between 4 and
24 months. It is important to note
that once treatment is completed,
there is no need [or relainers, as-
suming that upper airway obstruc-
tions have been corrected.

Case report

A woman sought treatment for her
5-year 11-month old daughter's
“underbite.” The girl’s medical his-
tory was not significant. She was
bottie-fed as a baby; however, she
was not a mouth breather and she
did not snore in her sleep. Ier
tonsils had not been removed.

Diagnosis
The f{acial photographs [Fig. 15-17)
show a concave facial prolfile.
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Fig. 18-20. Pretreatment dental casts.

There is significant mandibular
prognathism relative to the maxil-
la. On smiling, only her lower an-
terior teeth and gingiva are visible.
The dental casts [Fig. 18-20) show
a dental Class III relationship.

Her panoramic radiograph
shows a normal eruption pattern
relative to her age. Her pretreat-
ment cephalometric landmarks
{Fig. 21} clearly show that her max-
illa and mandible are in Type III
malposition and her lower facial
height is nearly normal. Based on
her diagnosis, the treatment objec-
tives are to correct the Class III
dental malocclusion and the skele-
tal Type III malposition and to im-
prove facial and dental esthetics,
the facial profile, and function.

Treatment plan

The first treatment option is to do
nothing. The second option is to
wait until the child is nearly
18 years old and to treat via orthog-
nathic surgery. The third option is
to expand the palate and use a for-
ward protraction headgear (re-
verse face mask) and finish with
fixed appliances. The fourth op-
tion is to use the Frankel III. Be-
cause of the ideal age of the patient
and the reduction in cost, risks,
and complications, it was decided

to treat with the Frankel III with
an estimated treatment time of
approximately 24 months.

Treatment progress

Orthodontic records were taken
on September 3, 1996 and the
Frankel III appliance was inserted
on October 21. The patient was
scheduled for treatment evaluation
on November 4, at which time the
following nolation was made in her
chart: “Maxilla moving forward—
now touching behind lower teeth
whereas before they did not
touch.” Thereafter, the patient was
seen every two months.

Four months later, on February
10, 1997, the record showed cor-
rection from Class 1II to Class L
The patient’s dentition was not in
ideal occlusion since deciduous
teeth were in the process of exfo-
liating. Therefore, treatment was
continued. The patient was seen
on May 5 and it was noted that
there were significant improve-
ments. However, the child was
not wearing the appliance in
school. The mother was advised
that the child must wear the ap-
pliance day and night. The child
was seen every two months for
nearly two years, at which point
the mother opted to discontinue

Fig. 21. Pretreatment cephalometric
landmarks. Patient aged 5 years,
11 months.

treatment due to the great dis-
tance they had to travel to keep
the appointments. Treatment was
discontinued on April 5, 1999 and
no retainers were inserted.

Treatment results

The facial photographs [Fig. 22-24)
show significant improvement in fa-
cial esthetics and profile. The pa-
tient's mandibular prognathism is re-
duced and her profile is straight and
nearly ideal. She has a pleasing and
more natural smile. The dental
casts (Fig. 25-27) show a slight
Class II anterior relationshin.
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Fig. 28. Posttreatment cephalometric
landmarks. Patient aged 8 years,
5 months.

Because this case was terminated
before all permanent teeth were
fully erupted, the occlusion was
not finalized in the ideal Class I re-
lationship. In all likelihood, her
slight Class I dentition will settle
into Class I relationship as her
permanent teeth fully erupt. Un-
fortunately, there was no post-
treatment follow-up.

The posttreatment panoramic ra-
diograph shows- normal eruption
pattern relative to her age.

Fig. 29. Superimposition of pretreat-
ment and postireatment cephalometric
tracings. Orange line is pretreatment;
blue line is posttreatment.

Posttreatment cephalomelric land-
marks (Fig. 28) show that the
maxillary and mandibular antero-
posterior relationship to the cranial
base is nearly ideal, although the
mandible still may be slightly prog-
nathic. Her lower facial height is
ideal. This correlates to the pa-
tient's nearly ideal facial profile.
Superimpositions of the pretreat-
ment and posttreatment cephalo-
metric tracings (Fig. 29) show a ver-
tical pattern of facial growth, some

forward maxillary development, and
a slight backward development of
the mandible. There were some pro-
clinations of the maxillary incisors.

Summary

This case report illustrates the es-
thetic and functional benefits of
the Frankel III appliance in the
treatment of skeletal Type Il ab-
normalities.  Further, it under-
scores the need to diagnose and
treat this problem at a younger age
when this lreatment technique is
most effective.
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