
Expansion of the lower canine
region after eruption of the

permanent canines has long been
considered unstable without per-
manent retention.1 Nevertheless,
various non-invasive methods of
mandibular expansion, such as
lip bumpers2 and the Fränkel ap-
pliance,3 have proven successful.
A more recent technique, dis-
traction osteogenesis, involves a
midsymphyseal mandibular os-
teotomy followed by the place-
ment of a fixed distraction appli-
ance.4 This procedure, however,
has the potential to cause infec-
tion, tooth damage, and perio-
dontal problems, particularly in
at-risk patients such as those
with juvenile diabetes.5-7

The Crozat appliance has
been used in arch development
for many years with great suc-
cess.8,9 One of the main advan-
tages of Crozat therapy is the
ability to remove the appliance

for cleaning, making it hygienic
and, hence, safer periodontally.
Additional advantages include
its light, comfortable force levels
and its adaptability to asymmet-
ric situations. With a properly
fitted crib, the appliance is ex-
tremely retentive.

The following case report
shows a unique Crozat design
for an asymmetrical skeletal
Class II patient with a buccal
crossbite.

Diagnosis

A 13-year-old male pre-
sented with the chief complaint
of increased difficulty in chew-
ing food on his left side. He had
juvenile diabetes, requiring daily
insulin injections. There was one
occlusal composite, on the lower
left first molar.

Clinical examination re-
vealed a closed lip posture with a

normal nasal airway. The patient
appeared to have a mesocephalic
cranium, and his standing pos-
ture indicated that his head was
bent and rotated to the right, the
occlusal support side (Fig. 1).
The profile showed a flat upper
lip and a weak chin. He had a
heavy maxillary frenum and a bi-
lateral posterior tongue thrust on
swallowing. The patient evi-
denced good oral hygiene and
showed no signs of any perio-
dontal problems.

His maxillary anterior teeth
showed a normal gingival dis-
play, with a MEW Indicator Line
of 42mm. The incisal plane was
canted significantly downward
to the left, with a 100% overbite
of the upper left lateral incisor
and only a 50% overbite of the
upper right lateral incisor. In
centric occlusion, there was a
6mm overjet, and the lower mid-
line was shifted 2mm to the
right. The upper left premolars
were in crossbite and appeared
to be overerupted. The upper left
second premolar was tipped buc-
cally, and the lower left premo-
lars were tipped lingually. The
patient had a deep curve of Spee,
with minimal crowding in the
lower arch and spacing in the
upper.

Mounting the models in
centric relation on a Whip Mix
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Fig. 1 13-year-old male patient with juvenile diabetes and buccal crossbite on left side before treatment.

Fig. 2 Casts mounted in centric relation, showing Class II molar occlusion.



articulator* showed a CR-CO
discrepancy (initial contact on
the right premolars) of 1mm ver-
tically, 1.5mm anteriorly, and
1mm to the left and a bilateral
Class II molar relationship (Fig.
2). Sassouni cephalometric
analysis indicated a deep-bite
Class II pattern, especially when
the CR-CO slide was factored in
(Table 1).

Treatment Objectives

The treatment objectives
for this case were to upright the
lingually tipped lower left pre-
molars to the buccal while ac-
tively tipping the upper left sec-
ond premolar lingually. Bringing
the teeth into proper function
would help the canted occlusal
plane to self-correct, and expan-
sion would help correct the deep
bite. Resolving the buccal cross-
bite would also improve the CR-
CO and lower midline discrep-
ancies. The expansion in the
lower premolar region would be
maintained through a good cusp-
fossa occlusal relationship.

The maxilla could not be
retracted because of the flat
upper lip. Mandibular growth
would help correct the weak
chin, while better mandibular
posture and balanced occlusal
support would improve the head
posture.10,11 A Class I molar and
canine relationship was the ideal
objective. The anterior teeth
were to be maintained at the
same angulation for stability. A
frenectomy would be considered
to retain closure of the anterior

diastema, and myofunctional
therapy might be necessary to
correct the bilateral tongue
thrust.

To prevent any periodontal
problems, the patient was to be
treated with removable hygienic
appliances as much as possible.12

Because it would be necessary to
expand the lower canine region
to allow for a cuspid-rise-pro-
tected occlusion, a fixed canine-
to-canine lower retainer—as hy-
gienic as possible13—would be
required.

Expansion with a pread-
justed fixed appliance was not
considered because it could not
be done asymmetrically,14 and
prolonged treatment with a fixed
appliance could have caused pe-
riodontal problems. A passive
device such as a lip bumper or
Fränkel appliance would not
have allowed asymmetrical ex-
pansion in the presence of a uni-
lateral deep crossbite. Active ex-
pansion with distraction osteo-
genesis was ruled out due to the
potential for surgical and perio-
dontal complications, and be-
cause asymmetrical expansion of
the mandibular arch would be
difficult. Some type of Schwarz
appliance could have been de-

signed for asymmetric active ex-
pansion, but would have been
hard to manage in the lower
|arch.

Treatment Progress

Asymmetric Crozat appli-
ances were fabricated, using the
Martin Crescent design for opti-
mal retention15 (Fig. 3). The
lower right buccal segment was
tied together for anchorage
against the lower left premolars.
The maxillary appliance had an
active buccal arm placed against
the upper left second premolar to
tip it slightly lingually. A hook
was placed in the upper left buc-
cal region for connecting a cross-
elastic with the hook on the
lower left lingual arm, if neces-
sary, to help correct the cross-
bite. A buccal hook was placed
on the right crib of the lower
Crozat for connecting a Class II
elastic with the hook at the end
of the right buccal arm of the
upper Crozat. This would help
correct the midline discrepancy
and the Class II molar relation-
ship on the right side.

The patient was seen
monthly so that the lower Crozat
could be reactivated with light
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TABLE 1
CEPHALOMETRIC SUMMARY (TAKEN IN CO)

Ideal Initial Final

UI/PP 110-113° 111° 110°
LI/MP 90-100° 96° 98°
PP/MP 25-27° 15° 16°
B to A Arc 0mm –2mm 0mm
Wits –2 to +2mm +3.5mm +2mm

*Whip Mix Corporation, P.O. Box 17183,
Louisville, KY 40217.



expansion forces. The appli-
ances were removed and thor-
oughly cleaned at each appoint-
ment, and the patient was as-
sessed for any signs of periodon-
tal breakdown. It was never nec-
essary to use the cross-elastic on
the left side, which would have
aggravated the already canted
occlusal plane. After five months
of treatment, the crossbite was
corrected and the midlines were
coincident.

We decided to finish the
case with a short phase of pread-
justed fixed appliance treatment.

The Crozat appliances were re-
moved, .022" × .028" brackets
were bonded, and .016" nickel ti-
tanium archwires were placed
(Fig. 4). The patient was in-
structed to hold his teeth togeth-
er when swallowing to help eli-
minate the tongue-thrust habit.

Archwires progressed to
.018" upper and .019" × .025"
lower stainless steel, with Class
II elastics used for detailing.
After eight months, the fixed ap-
pliances were removed, and a re-
movable maxillary wraparound
retainer and fixed mandibular

Fig. 3 Initial Crozat appliance design, using .028" (red), .036" (green), and .040" (black) Leone wires.** Note
omission of lingual arm to lower left second molar. Class II elastic is attached between buccal hook on right
crib of lower Crozat and hook at end of right buccal arm of upper Crozat.

Fig. 4 Preadjusted fixed appli-
ances with .016" nickel titanium
archwires.

**American Tooth Industries, 1200 Stellar
Drive, Oxnard, CA 93033.
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Fig. 5 Patient after 14 months of treatment.

Fig. 6 Post-treatment casts mounted in centric relation.
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bonded canine-to-canine retain-
er were delivered. The maxillary
retainer was to be worn 24 hours
a day for the first six months and
at night only thereafter.

Treatment Results

After only 14 months of
treatment, the patient exhibited
an improved head posture and a
more esthetic facial profile as the
mandible grew forward and a
stronger chin developed (Fig. 5).
Oral hygiene remained excellent
throughout treatment, with no
evidence of any periodontal
problems.

The canted incisal plane
was corrected, with the overbite
reduced to about 30% and the
overjet to about 2mm. The mid-
lines were coincident, and the
dental arches were more sym-
metrical. A Class I molar and ca-
nine relationship was attained,
with a cuspid-rise-protected oc-
clusion. The CR-CO discrepan-
cy was reduced to a .5mm anteri-
or slide off interferences on the
second molars (Fig. 6).

Cephalometric analysis
showed minimal changes in the
incisor angulations and a mini-
mal increase in MPA (Table 1).
The mandible advanced about
3mm due to favorable growth.
There was some expansion in the
lower premolar region (Table 2),
but because the case was fin-
ished with a solid cusp-fossa oc-
clusion, no relapse is expected to
occur. The bonded lower lingual
retainer was placed to prevent
any collapse of the expanded
lower canine region.1

The patient decided not to
have a frenectomy, but was

warned that the diastema might
relapse slightly. There seemed to
be some lateral tongue thrust re-
maining, although the facial
musculature was much more re-
laxed on swallowing. The patient
now reports that it is easy to
chew on either side of his mouth.

Discussion

Postural improvements in
head position are often seen with
the correction of crossbites and
improvement in occlusion.10,11

This may be at least partly due to
the relaxation of the sterno-
cleidomastoid muscle on the oc-
clusal support side.

As evidenced by this pa-
tient’s excellent periodontal
health at the end of treatment, ju-
venile diabetes does not neces-
sarily lead to periodontal break-
down during orthodontic thera-
py. Using Crozat appliances, oral
hygiene can be easily maintained
with light force levels.

REFERENCES

1. Little, R.M.; Riedel, R.A.; and Årtun, J.:
An evaluation of changes in mandibular
anterior alignment from 10 to 20 years
postretention, Am. J. Orthod. 93:423-
428, 1988.

2. Cetlin, N.M. and Ten Hoeve, A.: Non-
extraction treatment, J. Clin. Orthod.
17:396-413, 1983.

3. Hime, D.L. and Owen, A.: The stability
of the arch-expansion effects of Fränkel
appliance therapy, Am. J. Orthod.
98:437-445, 1990.

4. Del Santo, M. Jr.; English, J.D.; Wol-
ford, L.M.; and Gandini, L.G. Jr.: Mid-
symphyseal distraction osteogenesis for
correcting transverse mandibular dis-
crepancies, Am. J. Orthod. 121:629-638,
2002.

5. Kawamura, M.; Tsurumoto, A.; Fukuda,
S.; and Sasahara, H.: Health behaviors
and their relation to metabolic control
and periodontal status in type 2 diabetic
patients: A model tested using a linear

structural relations program, J. Perio-
dontol. 72:1246-1253, 2001.

6. Katz, J.: Elevated blood glucose levels
in patients with severe periodontal dis-
ease, J. Clin. Periodontol. 28:710-712,
2001.

7. Oh, T.J.; Eber, R.; and Wang, H.L.:
Periodontal diseases in the child and
adolescent, J. Clin. Periodontol. 29:400-
410, 2002.

8. Smythe, R.B.: The Crozat removable
appliance, Am. J. Orthod. 55:739-747,
1969.

9. Wiebrecht, A.T.: The philosophy under-
lying the use of the Crozat appliance,
Int. J. Orthod. 13:14-15, 1975.

10. Milani, R.S.; De Perière, D.D.; Lapeyre,
L.; and Pourreyron, L.: Relationship be-
tween dental occlusion and posture,
Cranio 18:127-134, 2000.

11. Kibana, Y.; Ishijima, T.; and Hirai, T.:
Occlusal support and head posture, J.
Oral Rehab. 29:58-63, 2002.

12. Paolantonio, M.; Festa, F.; di Placido,
G.; D’Attilio, M.; Catamo, G.; and
Piccolomini, R.: Site-specific subgingi-
val colonization by Actinobacillus
actinomycetemcomitans in orthodontic
patients, Am. J. Orthod. 115:423-428,
1999.

13. Heier, E.E.; De Smit, A.A.; Wijgaerts,
I.A.; and Adriaens, P.A.: Periodontal
implications of bonded versus remov-
able retainers, Am. J. Orthod. 112:607-
616, 1997.

14. Kusnoto, J.; Evans, C.A.; BeGole, E.A.;
and Obrez, A.: Orthodontic correction of
transverse arch asymmetries, Am. J.
Orthod. 121:38-45, 2002.

15. Martin, J.A.: Move Crozat therapy to the
front seat! The Martin Crescent, J. Am.
Acad. Gnathol. Orthop. 14:10-11, 1997.

TABLE 2
ARCH WIDTHS (MM)

Initial Final Change

Maxillary
3-3 38.3 37.5 –0.8
4-4 41.5 41.5 0.0
5-5 46.7 45.6 –1.1
6-6 50.5 50.5 0.0

Mandibular
3-3 26.0 28.5 +2.5
4-4 29.8 34.0 +4.2
5-5 36.3 39.5 +3.2
6-6 50.0 50.0 0.0
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