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Six-year follow-up of maxillary anterior
rehabilitation with forced orthodontic
extrusion: Achieving esthetic excellence
with a multidisciplinary approach
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Orthodontic extrusion with multidisciplinary treatment can provide predictable outcomes in selected situations,
reducing the costs and the adaptation times of gingival tissues after implant integration. Forced orthodontic
extrusion is strongly related to interactions of teeth with their supportive periodontal tissues. This article reports
a case of orthodontic extrusion of the maxillary incisors for later implant rehabilitation in a patient with periodontal
disease. Slow forces were applied for 14 months. After this time, the teeth were extracted, and the implants were
placed on the same day. Also in the same session, the provisional crown was fabricated for restoration of the
anterior maxillary interdental papillae loss and for gingival contouring. Clinical and radiographic examinations
at the 6-year follow-up showed successful tooth replacement and an improved esthetic appearance achieved
by this multidisciplinary treatment. The decision to perform orthodontic extrusion for implant placement in adult
patients should be multidisciplinary. (Am J Orthod Dentofacial Orthop 2013;144:607-15)
Periodontal disease is characterized by inflamma-
tion of the supporting tissues of the teeth, result-
ing in gingival recession and apical migration of

the junctional epithelium with pocket formation and
alveolar bone loss.1 In the maxillary anterior teeth, these
conditions cause functional discomfort and compromise
the esthetics.2

Since the immune and inflammatory responses are
critical factors in the pathogenesis of periodontitis and
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are related to countless aerobic and anaerobic bacteria,
the rehabilitation of these patients becomes a challenge
to the professional because of the need to restore func-
tion and especially esthetics.3 Unfortunately, peri-
odontal regeneration procedures, onlay bone grafts,
and mucogingival therapy do not have entirely predict-
able outcomes, especially when systemic disease such as
diabetes mellitus is present because this condition im-
pairs the bone healing around dental implants,4 mainly
in relation to bone and tissue height gain in the anterior
maxilla.1

Orthodontic extrusion to correct periodontal in-
frabony defects can be successful when there is no
inflammation and with adequate control of dental
plaque.5 According to Taba et al,6 the success of peri-
odontal regeneration depends on 4 elements: cells,
appropriate signals, scaffold, and blood supply. The
establishment of a new vascular supply is essential
for periodontal regeneration because this provides
nutrients for cell growth. During orthodontic extru-
sion, mechanical stresses exerted on the alveolar
bone lead to activation of angiogenic growth factors,
which would contribute to the formation of new sup-
porting tissues.7 The regeneration of periodontal tissue
support allows implant placement and predictable
treatment results. However, it is recommended that
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Fig 1. Facial pretreatment photographs.

Fig 2. Intraoral photographs showing that most teeth were periodontally compromised.

608 de Barros et al
in patients with periodontal disease, orthodontic treat-
ment should start 2 to 6 months after periodontal ther-
apy to allow for periodontal healing and stabilization.8

At the same time, light continuous forces should be
implemented for efficient tooth movement in a
compromised periodontium: ie, the ideal constant or-
thodontic forces during extrusion should allow move-
ment of $2 mm per month.9

According to Gkantidis et al,10 the harmonious coop-
eration of a general dentist, a periodontist, and an
orthodontist offers great possibilities for successful
treatment. Although there are many studies in the scien-
tific dental literature about orthodontic extrusion, only a
few cases of placing dental implants after orthodontic
extrusion have been reported.11 Therefore, we report
on a case of orthodontic extrusion of the maxillary
October 2013 � Vol 144 � Issue 4 American
anterior incisors to facilitate implant placement in a
patient with periodontal disease.
DIAGNOSIS AND ETIOLOGY

A 56-year-old woman was seen in the prosthodontic
clinic in the Department of Dental Materials and Pros-
thodontics at Araraquara School of Dentistry, S~ao Paulo,
Brazil, for extraction of her maxillary central incisors and
replacement with endosseous implants. The patient
had no systemic problems and did not smoke. However,
she had periodontal disease characterized by loss of
supporting alveolar bone and tissue, mainly around
the maxillary anterior teeth. This condition prevented
the rehabilitation before a new treatment plan was
considered.
Journal of Orthodontics and Dentofacial Orthopedics



Fig 3. A, Class I cephalometric characteristics; B, panoramic radiographs showing generalized peri-
odontal bone loss.

Fig 4. Pretreatment dental casts.
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The initial facial photographs showed a Class I
pattern with good facial relationships and a normal
profile (Fig 1). In the clinical examination, the probing
pocket depth was 8 mm around the maxillary central
incisors. In the other areas, probing depths ranged
from 3 to 5 mm. The periodontal examination showed
gingival recession of the maxillary right central and
lateral incisors, canine, and first premolar, and the
maxillary left central and lateral incisors, canine, and
first molar (Fig 2). The first appointment was scheduled
for orthodontic documentation for multidisciplinary
planning.

The cephalometric characteristics were normal
without clinically significant skeletal deviations (Fig
3, A). The panoramic radiograph showed generalized
horizontal bone loss and vertical bony defects on
American Journal of Orthodontics and Dentofacial Orthoped
the distal aspect of the maxillary right first premolar,
the distal aspect of the mandibular right first molar,
and the mesial aspect of the mandibular left third
molar (Fig 3, B). However, the dental casts showed a
complete Class II molar relationship on the left side
(Fig 4).
TREATMENT OBJECTIVES

The treatment plan consisted of 4 stages. In the first
stage, periodontal therapy was provided, and plaque
control was encouraged. In the second stage, orthodon-
tic extrusion was to gain bone in the vertical direction.
Therefore, it was possible to reduce the vertical bone de-
fects around themaxillary central incisors before implant
placement. The third stage consisted of extraction of the
ics October 2013 � Vol 144 � Issue 4



Fig 5. A, Onset of orthodontic extrusion treatment; B, intraoral progress photograph after 7 months;
C, eruptive phase followed by stabilization; D, provisional titanium cylinders connected to the implant
central incisors after the orthodontic treatment was finalized.

Fig 6. A, Initial periapical radiographic examination; B and C, periapical radiographic examination
showing the complete orthodontic treatment after 14 months. Note that the bone migrated in the apical
direction when an orthodontic force was applied.
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maxillary central incisors and immediate implant place-
ment. In the fourth stage, the definitive restoration of
the maxillary central incisor implants was completed.
TREATMENT ALTERNATIVES

An alternative to orthodontic extrusion would be
extraction of the anterior teeth, then implant placement
followed by compensation of the defect with soft tissue
and/or increasing the prosthetic crown length. This
hypothesis, although immediate and without orthodon-
tic treatment, was rejected because of the risk of marked
bone loss and the possibility of unfavorable esthetic
results related to papillae leveling.
October 2013 � Vol 144 � Issue 4 American
The second option would be block bone graft surgery
to increase the alveolar bone thickness. This procedure
would favor the implant surgery and esthetics. In this
case, the patient would have 2 surgeries, with the addi-
tional risk of worsening the bone loss.

Another option of more conservative treatment
would be to keep the maxillary central incisors and to
rehabilitate with facets. However, the esthetics in this
patient would have been compromised.
TREATMENT PROGRESS

The initial treatment stage comprised plaque control
and gingival inflammation reduction. For this patient,
Journal of Orthodontics and Dentofacial Orthopedics



Fig 7. A and B, Atraumatic extractions of the maxillary right and left lateral incisors; C, placement of
implants.

Fig 8. Panoramic and periapical radiographic examinations showed the correct angulations of adja-
cent teeth as well as the correct positions of the implants in the maxillary arch.

Fig 9. Removal of the orthodontic appliances after 22 months of initial treatment.
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periodontal treatment and oral hygiene instructions
were performed according to the study of Gkanditis
et al.8 After 4 months, a careful clinical examination
was performed before the orthodontic treatment.

The orthodontic treatment began by placement of
fixed appliances in the maxillary arch with brackets and
archwires. The maxillary right and left second molars
received bonded tubes, providing comfort and the possi-
bility of complete individualization of bonding. The
maxillary right and left central incisor brackets were
placed more apically to facilitate the extrusive movement.
American Journal of Orthodontics and Dentofacial Orthoped
The incisal and distal surfaces of themaxillary right central
incisor and the distal surface of the maxillary left central
incisor were equilibrated. On the same day, a 0.014-in
Nitinol wire (3M Unitek, Monrovia, Calif) was placed.
One month later, treatment began in the mandibular
arch with direct bonding of brackets, including the
mandibular right first molar and left third molar. The
mandibular central and lateral incisors did not receive
brackets to prevent protrusion (Fig 5, A).

After 7 months, the mandibular left third molar
becamemobile andwas extracted; 2 implantswere placed
ics October 2013 � Vol 144 � Issue 4



Fig 10. Follow-up facial photographs at 6 years.

Fig 11. Definitive restorations with feldspathic porcelain crowns.
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in the region of the mandibular left first and second mo-
lars. In the nextmonth, the brackets on themaxillary right
and left central incisors were repositioned cervically, and
a 0.014-in Nitinol wire was placed to potentiate the
extrusion mechanics. To prevent intrusion of the
anchorage teeth, an 0.018-in stainless steel auxiliary
arch was used to stabilize the segmented wire (Fig 5, B).

In the tenth month, implant surgery was performed
in the region of the maxillary right second premolar.
The periapical radiographs showed bone gain achieved
by the vertical mechanical extrusion. At this time, the
patient was referred for implant evaluation.

The patient was seen 2 weeks later for reduction of
the incisal surfaces of the extruded teeth and apical re-
positioning of the lateral incisor bracket along the root
October 2013 � Vol 144 � Issue 4 American
surface. After 10 weeks, the segmented arch had stabi-
lized. This eruptive stage was followed by 4 weeks of
stabilization (Fig 5, C). Orthodontic treatment was
completed after 14 months. Radiographic examinations
showed the preorthodontic and postorthodontic extru-
sion treatment (Fig 6).

In the third stage and after 14 months, atraumatic ex-
tractions were performed on the maxillary right and left
central incisors without flap elevation (Fig 7, A and B),
and 2 implants were placed: Alvin Cone Morse, 3.53 13
mm, on the right side, and Titamax Cone Morse, 3.5 3
13mm, on the left side (Neodent, Curitiba, Paran�a, Brazil)
(Fig 7, C). Adequate insertion torque (\40 Ncm) allowed
for immediate placement of 2 screw-retained provisional
restorations. After 8 months, the implants had attained
Journal of Orthodontics and Dentofacial Orthopedics



Fig 12. Follow-up cephalometric, periapical, and pano-
ramic radiographs at 6 years.
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adequate stability, and 2 provisional titanium cylinders
were connected to the central incisor implants to create
sufficient space and allow rehabilitation with definitive
prostheses (Fig 5,D). Radiographs showed the correct an-
gulations of the adjacent teeth as well as the correct posi-
tions of the implants in the maxillary arch (Fig 8).

After 22 months of initial treatment, the orthodontic
appliances were removed, plaque control was per-
formed, and a Hawley plate was placed to maintain
the teeth in the correct positions (Fig 9).

Four months after the removal of the devices, the
mandibular first right molar had a furcation defect,
and the multidisciplinary team decided that extraction
of the tooth and placement of an osseointregrated
implant were indicated.

In the fourth stage, 8 months after implant sur-
gery, the prosthetic procedures were started by trans-
fer impression for fabrication of the coping. The
universal Neodent screwed abutment of 4.5 3 2.5
3 6.0 mm was customized to create an esthetic
gingival contour within the limitations of the biologic
distances. Then feldspathic porcelain crowns (IPS
Empress II lithium-disilicate glass-ceramic restora-
tions; Ivoclar Vivadent, Amherst, NY) were prepared
American Journal of Orthodontics and Dentofacial Orthoped
and placed over the implants to obtain excellent
esthetic results.
TREATMENT RESULTS

Six years postoperatively, the facial (Fig 10), clinical
(Fig 11), panoramic, cephalometric, and periapical
radiographic (Fig 12), and cephalometric superimposi-
tions (Fig 13) showed excellent esthetic results, and
the patient was highly satisfied. Posttreatment dental
casts taken after 6 years (Fig 14) showed the stable rela-
tionship between the dental arches.

DISCUSSION

One of the most difficult challenges in dentistry is
rehabilitation of the anterior maxilla with implants
when there are periodontally compromised teeth.12 The
main discussion is how to manage the residual defects
associated with extraction of periodontally compromised
teeth and then to place implants successfully in those
sites. A complicating factor is the need to maintain func-
tional and esthetic harmony with the adjacent natural
teeth.13 Extraction followed by immediate implant
placement has been advocated as a faster approach to
replace hopeless teeth with implants. This procedure
can be effectively used in many situations with excellent
results, but it might be ineffective when the periodontal
breakdown around the hopeless teeth is particularly
severe in areas with bone defects, as in our patient.14,15

Other treatment possibilities would be a bone graft
before implant placement. However, a literature review
indicated that the bone graft technique is extremely
demanding andmight be more useful in fully edentulous
arches than in areas with small edentulous spaces.16,17

In this patient, the treatment option was forced or-
thodontic extrusion. This method associated with other
multidisciplinary treatment can provide predictable out-
comes in some situations, minimizing the need for costly
and time-consuming alterations of gingival tissues after
implant integration.11

This treatment alternative depends on several factors,
including the absence of ankylosed teeth, inadequate
periodontal support, and patient cooperation, and in sit-
uations where hard-tissue augmentation is mandatory.
The possibilities of correction of isolated infrabony de-
fects and repositioning of the gingival margin without
surgery and before implant placement define this as a
conservative treatment.

A therapeutic goal for adults should be individualized
treatment. The aim of orthodontic treatment is to create
the necessary conditions for rehabilitation and replace-
ment of missing teeth. Orthodontic extrusion reduces
ics October 2013 � Vol 144 � Issue 4



Fig 13. A, Superimposed cephalometric tracings show the changes from pretreatment (red line) to
posttreatment (black line); B, partial superimpositions: maxilla and mandible.

Fig 14. Posttreatment dental casts after 6 years.
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the probing depth, increases the attachment, and conse-
quently changes the periodontal structure: ie, it promotes
the growth of periodontal tissues, thus correcting infrab-
ony defects and craters caused by periodontal dis-
ease.18,19 According to the scientific literature, the
coronal formation of gingival tissues is stimulated
under extrusive force; in most clinical situations, the
gingival margin follows tooth movement.1,20,21

During forced eruption, the bone and gingiva sur-
rounding the extruded tooth migrate coronally when a
light force is used.19,22 Salama and Salama13 showed
that the attachment could be used to increase bone and
gingiva in an occlusal direction to improve a potential
October 2013 � Vol 144 � Issue 4 American
implant site. They also suggested that forced eruption of
hopeless teeth was an effectivemethod for bone augmen-
tation in sites where alveolar ridge defects complicate the
correct implant placement and increase the keratinized
gingiva with the augmented alveolar bone.13

Forced eruption has also been used to restore imper-
fect papillae in teeth with periodontal disease and
for implant site development before implant place-
ment.11,23-25 Gingival and periodontal ligament fibers
are stretched during forced eruption, promoting coronal
gingival repositioning and new bone apposition in the
direction of movement.26,27 The provisional crown, after
implant placement, can be fabricated for restoration of
Journal of Orthodontics and Dentofacial Orthopedics
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anterior maxillary interdental papillae loss and gingival
conditioning.28

For our patient, slow forced orthodontic eruption al-
lowed occlusal movement of the periodontal tissues and
thereby increased the bone height. The forced orthodon-
tic extrusion associated with other procedures provided
easier and more predictable results. Furthermore, the
therapeutic goals for the treatment of adults should be
individualized, and the treatment planning must be
done in detail, considering the necessity of acting pro-
fessionally from related areas in an integrated way to
predict the best results.

CONCLUSIONS

The decision to perform orthodontic extrusion for
implant site development in older patients should be
multidisciplinary because the ultimate treatment success
depends on the sequential clinical stages described.
Combination treatment, including forced eruption,
tooth extraction, and immediate implant placement
with fabrication of a provisional crown, was used to
make an esthetic and functional restoration of hopeless
teeth compromised by periodontitis.
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