
Maxillary deficiency, either isolated or asso-
ciated with mandibular prognathism, tends

to be the main facial characteristic of Class III
malocclusions.1-16 Many orthodontists prefer
early treatment in such cases to obtain the best
orthopedic results and post-treatment stability.
One of the most common non-surgical treatment
modalities involves rapid maxillary expansion
with a Haas-type expander,17-24 followed by max-
illary protraction with a facial mask.23-26

We have developed a new treatment proto-
col for Class III malocclusion with maxillary
deficiency, involving extraction and replantation
of the upper deciduous canines to cause ankylo-
sis for temporary static anchorage prior to rapid
maxillary expansion and protraction.

Rationale

Replantation of teeth after dental avulsion
usually causes ankylosis.27,28 Intentional extrac-
tion and subsequent replantation of teeth have

also consistently caused ankylosis in experimen-
tal animals.29-34 Studies have shown that anky-
losed teeth can provide stable anchorage for
transverse orthopedic movement of the maxil-
la.35-38 However, intentional ankylosis of canines
for orthodontic movement is still treated with
understandable reservation because of its cost-
benefit relationship.39-41

We selected the upper deciduous canines to
undergo intentional ankylosis and serve as
anchorage for the following reasons:
• With deciduous teeth, intentional ankylosis
simply encourages the genetically programmed
process known as replacement resorption. Perm-
anent teeth are not suitable because they cannot
be removed after the procedure.
• Although root replacement resorption tends to
limit treatment time, the longer roots of the
canines offer an adequate working time of about
a year. In addition, deciduous canines tend to
exfoliate later than the posterior deciduous teeth,
and the upper permanent canines generally erupt
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Fig. 1 7-year-old female patient with Class III malocclusion and anterior crossbite before treatment.

Fig. 2 Early orthopedic treatment
with facial mask after intentional
ankylosis of upper deciduous
canines and rapid maxillary expan-
sion.



after the first premolars.
• Deciduous canines have only one root, which
facilitates the extraction, endodontic, and replan-
tation procedures.
• From a biomechanical point of view, decidu-
ous canines are strategically positioned in the
anterior part of the maxilla, allowing parallel ad-
vancement in relation to the occlusal and palatal
planes during protraction.

Surgical Procedure

1. The deciduous canines are extracted as usual
under local anesthesia, with care taken to pre-
serve alveolar integrity during their removal.
2. The remaining periodontal ligament is com-
pletely removed by scraping the roots with
curettes and gauze and the alveolus with curettes
only. Studies have shown this to be an important
step, in that a replanted tooth with no periodontal
ligament generally becomes ankylosed within 30
days.31-34

3. Endodontic treatment of the extracted canines
is performed so that resorption will not occur
under inflammatory osteolysis or in the presence
of abscess. A resorbable paste made of zinc oxide
(three parts), iodoform (one part), and eugenol
(vehicle) is used to fill the root canal.
4. The teeth are kept out of the alveolus long
enough that any persistent periodontal ligament
fibers will be thoroughly desiccated. Recom-
mended times vary from 15 minutes42 to 40 min-
utes43 to one hour.30 Because our patients were
young children, many of whom had never been
anesthetized, the average time that teeth re-
mained out of the alveolus was 40 minutes. This
allowed us to eliminate the surgical discomfort as
soon as possible.
5. The teeth are rinsed with a physiologic solu-
tion, dried with gauze, and replaced in their alve-
ola under digital pressure.
6. Rigid retention is provided by the fixed max-
illary expander, which is fabricated with hooks to
attach the elastics for maxillary protraction. The
appliance is cemented in place immediately after
replantation of the deciduous canines.
7. The replanted teeth are immobilized with the

expander for 40-60 days prior to activation of the
expansion screw. Experiments have shown that
the periodontal ligament is replaced by bone
within eight weeks after replantation.33

8. Periapical radiographs of the replanted
canines are taken before, immediately after, and
60 days after surgery for added security.

Case Report

A 7-year-old female in the early mixed den-
tition presented with a Class III malocclusion,
with anterior crossbite and little dental compen-
sation (Fig. 1). Intentional ankylosis of the upper
deciduous canines, as described above, was fol-
lowed by a two-month retention period using the
maxillary expander. Conventional Class III treat-
ment was then initiated, with rapid maxillary
expansion immediately followed by maxillary
protraction with a facial mask23,39,44 (Fig. 2).

One year later, the facial mask was discon-
tinued, and a notable improvement in facial
appearance could be seen (Fig. 3).

Discussion

The following factors should be taken into
account when considering intentional ankylosis
of the deciduous canines to enhance maxillary
protraction:
• The patient’s and parents’ cooperation.
• The presence of a Class III malocclusion with
maxillary deficiency and without excessive lower
anterior facial height or evident dental compen-
sation.
• The patient’s stage of dental development. In
the deciduous or early mixed dentition, the roots
of the deciduous canines are usually sound
enough for the required length of maxillary pro-
traction.
• The patient’s oral, and particularly periodontal,
health.
• Concurrence of the oral surgeon and endodon-
tist.

Intentional ankylosis has a number of
advantages:
• Replanted deciduous canines are biocompati-
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Fig. 3 A. Patient after 12 months of orthopedic treat-
ment. B. Superimposition of pre- and post-treatment
cephalometric tracings on cranial base, maxilla, and
mandible.
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ble, autogenous implants that will undergo root
resorption without the need to be extracted after
maxillary protraction is completed.
• Replanted teeth provide rigid and static
anchorage, allowing the maximum orthopedic
effect with little dental compensation.
• The cost is low, and risk to the patient is mini-
mal, compared to osseointegrated titanium
implants.
• The procedure is well accepted by patients and
parents.
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