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chronic periodontitis is characterized by a loss
of clinical attachment due to destruction of
the periodontal ligament and loss of the adjacent
supporting bone.! The condition may be localized,
involving one area of a single tooth’s attachment,
or more generalized, involving several teeth or the
entire dentition, with a combination of slight, mod-
erate, and advanced destruction.t Advanced perio-
dontitis is marked by periodontal probing depths
greater than 6mm, attachment loss of more than
4mm, and a buccal furcation condition exceeding
Class | (incipient). Bone loss of more than one-
third of the supporting periodontal tissues will be
evident radiographically, sometimes accompanied
by clinical signs of increased tooth mobility.

In adults, the loss of teeth or periodontal sup-
port can result in pathological tooth migration in-
volving either a single tooth or a group of teeth.25
The maxillary anterior teeth have a particular ten-
dency to flare and elongate, since there are no antero-
posterior contacts resisting their displacement.?
These teeth can be more traumatized in protrusive
movements when an asymmetrical deep bite is
combined with posterior vertical overclosure.

Because underlying periodontal problems
can worsen during adult orthodontic treatment, it
is important for the clinician to identify affected
patients and refer them to a periodontist before
initiating orthodontic therapy.® Successful treat-
ment of periodontitis may curb inflammation and
attachment loss during orthodontic tooth movement,
thus preventing unesthetic complications.s

Interproximal bone defects should be ana-
lyzed both clinically and radiographically, using
bite-wing and periapical radiographs to examine
the crestal bone. Common sites of periodontal
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disease in adults are the upper interproximal re-
gions, the buccal furcations, and the lower lateral-
incisor and canine regions, especially in cases with
lower-anterior crowding.®

Pre-orthodontic periodontal therapy is direct-
ed toward risk factors including plaque, subgingi-
val calculus, and occlusal trauma. A personalized
home-care program is essential, but may be supple-
mented with root planing and subgingival de-
bridement three months before the start of ortho-
dontic treatment to help avoid inflammation. A
patient who is still periodontally unstable may
require periodontal surgery prior to proceeding
with orthodontics.> The extent of the osseous sur-
gery will depend on the type of defects (crater,
hemiseptal, three-walled, or furcation) and wheth-
er the situation can be improved with orthodontic
treatment.’

The following case illustrates complex inter-
disciplinary treatment of an adult patient with
periodontal bone destruction and severe patho-
logic tooth migration resulting from chronic perio-
dontal disease.

Case Report

A 55-year-old female presented with com-
plaints about the unesthetic appearance of her
upper teeth and difficulties in biting and chewing
(Fig. 1). Severe maxillary incisor retroclination
and extrusion were noted on the left side. She had
Class I canine and molar relationships on the right
side and a Class Il canine relationship on the left.
The upper left molars and lower left second pre-
molar were missing. The patient’s upper midline
was centered, and the lower midline was deviated

JCO/SEPTEMBER 2013



Dr. Pinho is a Professor of Orthodontics and Coordinator,
Craniofacial Morphogenesis Research Group, Centro de Inves-
tigagédo Ciéncias da Saude, Instituto Superior de Ciéncias da
Saude-Norte/CESPU, Rua Central de Gandra, 1317, 4585-116
Gandra, PRD, Portugal; e-mail: teresa.pinho@iscsn.cespu.pt.
Dr. Coutinho-Alves is in the private practice of periodontics in
Porto, and Dr. Neves is in the private practice of implantology
and Director, Manuel Neves Clinic, Porto, Portugal.

Dr. Pinho Dr. Coutinho-Alves Dr. Neves

Fig. 1 55-year-old female patient with severe alveolar bone destruction due to advanced chronic periodon-
titis, along with retroclined upper incisors, several missing teeth, and upper and lower anterior crowding.
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Fig. 2 Initial periodontogram showing severely compromised dentition with deep pockets, confirmed by

bleeding on probing.

to the left; her descending smile line was normal
for her age. There was considerable crowding in
both the upper and lower anterior regions.

The periodontogram showed deep pockets,
confirmed by bleeding on probing (Fig. 2). The
diagnosis was generalized advanced chronic perio-
dontitis with considerable alveolar bone destruc-
tion, especially in the upper and lower anterior
regions and in the lower left canine-premolar re-
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gion. The patient had no personal or family his-
tory of aggressive periodontitis, and there had been
no sign of the disease before age 30.
Treatment goals included:

1. Halting the progression of the periodontitis and
preventing its recurrence while attempting regen-
eration of the periodontal attachment apparatus.
2. Orthodontic leveling of the dentition and intru-
sion of the upper left incisors to improve the smile
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Fig. 3 A. Enamel protein derivative and hydroxyapatite placed in upper anterior region. B. Three months later,

periapical x-rays show periodontal regeneration.

as well as the periodontal situation.

3. Placement of a dental implant in the maxillary
left first-molar site, with a temporary crown to be
replaced by a fixed prosthesis at the end of ortho-
dontic treatment.

Periodontal Treatment

The periodontal disease was treated through
nonsurgical and surgical means. Plaque-control
oral hygiene was supplemented with full-mouth
scaling and root planing, performed in two sepa-
rate appointments. After a three-month evaluation
period, pocket depths had been reduced in almost
every site, with only the distal aspects of the lower
left canine and first premolar exhibiting pockets
deeper than 5mm and bleeding on probing.

Periodontal surgery was then carried out on
the upper and lower anterior segments and the lower
left first premolar. Periodontal regeneration of the
two-walled bone defects was attempted by apply-
ing enamel protein-derivative gel (Emdogain*) and
hydroxyapatite (Bio-Oss**) in the upper anterior
region (Fig. 3A) and on the mesial surfaces of the
lower left canine and first premolar. These sites
healed uneventfully for three months before ortho-

VOLUME XLVII NUMBER 9

dontic treatment was initiated (Fig. 3B). Perio-
dontal control visits were scheduled every three
months during the orthodontic phase.

Orthodontic Treatment

Due to the patient’s periodontal condition,
anterior crowding, lingual tipping, and asymmetri-
cal maxillary incisors, orthodontic leveling and
alignment were carried out with .014" and .016"
nickel titanium archwires for three and two
months, respectively (Fig. 4A). Intrusion of the
upper left anterior teeth was initiated with a series
of .016",.016" x .022", and .018" x .025" stainless
steel archwires to flatten the left side of the occlu-
sal plane. Anchorage for this intrusive movement
was provided by an osseointegrated titanium
implant with a temporary crown inserted in the
upper left first-molar site (Fig. 4B).

After upper-incisor proclination had pro-
vided enough space to bond lower labial brackets,
mandibular-arch leveling and alignment were

*Trademark of Institut Straumann, Waldenburg, Switzerland;
WWw.straumann.com.

**Registered trademark of Geistlich Pharma North America, Inc.,
Princeton, NJ; www.geistlichonline.com.
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achieved using the same procedure. Care was
taken to avoid excessive tooth movement in the
lower left premolar region due to the lack of perio-
dontal bone support.

Orthodontic treatment took about 18 months

(Fig. 5).

Restorative Treatment

After debonding, the upper left first-molar
implant was used for a final ceramic crown resto-
ration. Although much improved, the significant
pretreatment deficiencies in the patient’s gingival
margin remained unsatisfactory. Pink-composite
cervical restorations were therefore placed above
the upper incisors to encourage papillary forma-
tion and to fill the black triangles for better esthet-
ics and function.

Treatment Results

A stable Class I occlusion was established on
the right side. The missing lower left second pre-
molar and significant alveolar bone destruction in
the lower left canine-premolar region prevented
the application of adequate orthodontic force to
achieve a Class | relationship on the left, but a
satisfactory lateral canine disclusion was estab-

lished. The upper left central-incisor deep bite and
the upper-incisor retroclination were improved.

Follow-up periodontal evaluation showed
stable pocket depths, with 5mm pockets only
around the mandibular left first premolar and
mesial to the lower first molar, and no bleeding on
probing (Fig. 6). This status has been maintained
with supportive periodontal treatment every three
months since the end of active treatment.

The patient refused extraction of the lower
left second premolar despite its lack of supporting
bone. After perio-orthodontic treatment, it caused
no discomfort, its mobility had lessened, and the
balancing interferences had been eliminated.

Post-treatment cephalometric tracings indi-
cated that the upper-incisor vertical and torque
positions had improved. Upper and lower crowding
were relieved by dentoalveolar compensations of
the upper and lower incisors due to improved
angulation: the upper arch reached normal inclina-
tion and the lower incisors were slightly proclined,
but within a normal range.

Two years after orthodontic treatment, the
patient reported no symptoms of TMD, and the
occlusion remained stable (Fig. 7). The patient was
instructed to maintain her lower fixed retainer and
to continue wearing her removable upper retainer
at night indefinitely.

Fig. 4 A. Orthodontic leveling initiated with nickel titanium archwires.
B. Anchorage for intrusion of upper left anterior teeth provided by
osseointegrated titanium implant with temporary crown in upper left

first-molar site.
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Fig. 5 Patient after 18 months of orthodontic treatment.

Discussion

The goals of periodontal therapy are to alter
or eliminate the microbial etiology and contribut-
ing risk factors for periodontitis, thereby slowing
the progression of the disease and preserving a
healthy, comfortable, and functional dentition with
appropriate esthetics. Wherever regeneration of the
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periodontal attachment apparatus is possible, it
should be attempted.! In the patient shown here,
periodontal disease was controlled both by an in-
itial hygienic phase and through localized surgical-
periodontal regeneration. Periodontal stability, with
no pocket depth more than 5mm or bleeding on
probing, was achieved before orthodontic treatment.

While orthodontic treatment can provide
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Fig. 6 Final periodontogram showing control of periodontal disease after perio-orthodontic treatment.

good function and satisfactory esthetics for perio-
dontal patients with pathologic tooth migration,
prior periodontal therapy can avoid the irreversible
breakdown of the periodontium that may result
from attempting orthodontic tooth movement in
the presence of inflammation.58 Although extru-
sion has been recommended to improve periodon-
tal conditions,® patients with pathological tooth
migration often exhibit extruded teeth with long
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clinical crowns. Melsen and colleagues demon-
strated that a combination of periodontal treatment
and orthodontic intrusion can improve the perio-
dontal condition, provided that both the biome-
chanical force system and oral hygiene are care-
fully controlled.10

In our patient, orthodontic intrusion resulted
in significant improvement of the gingival mar-
gins, and radiographs confirmed that there was no
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Fig. 7 Follow-up records taken two
years after orthodontic treatment,
showing pink-composite cervical
restorations.

bony destruction. Two factors may have contrib-
uted: elimination of dental trauma that had been
caused by the maxillary-incisor retroclination and
extrusion, and flattening of the occlusal plane by
intrusion of the upper left anterior teeth. This con-
clusion is supported by radiographic studies show-
ing that orthodontic intrusion toward an infrabony
defect will modify the defect’s morphology, thus
reducing pocket depth.51113 Correction of a trau-
matic deep bite by intrusion may also improve the
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contour of the gingival margin.14

Intrusion with light forces (5-15g per tooth)
can be a reliable mode of treatment in patients with
healthy periodontal status because it does not lead
to a reduction in the marginal bone level, as long
as periodontal inflammation is controlled.05 Light
orthodontic forces should also be applied to perio-
dontally compromised teeth in order to minimize
further attachment loss, tipping movements, and
root resorption.s16 Qur patient’s osseointegrated
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dental implant, placed for eventual prosthetic re-
habilitation of the upper left first molar, provided
reliable anchorage for intrusion of the upper left
anterior teeth.517-20

Despite significant improvement of the gin-
gival margins after orthodontic therapy, the col-
lapse of the interproximal papillary dimension and
the resulting dark triangles created an unattractive
gingival architecture, with both esthetic and func-
tional implications. These interproximal spaces and
gingival margins were camouflaged by pink restor-
ative composite to encourage papillary reshaping.
The patient’s descending smile line helped improve
the esthetic result, even in her compromised perio-
dontal condition.

Conclusion

This case clearly demonstrates the importance
of interdisciplinary cooperation in treatment of
adult cases with advanced periodontal disease.

REFERENCES

1. American Academy of Periodontology: Parameter on chronic
periodontitis with advanced loss of periodontal support, J.
Periodontol. 71:856-858, 2000.

2. Martinez-Canut, P.; Carrasquer, A.; Magan, R.; and Lorca,
A.: A study on factors associated with pathologic tooth migra-
tion, J. Clin. Periodontol. 24:492-497, 1997.

3. Pinho, T.: Posterior scissor-bite and lateral open bite with
missing lower first molar and second premolar, Int. J. Stomatol.
Occlus. Med. 3:134-142, 2012.

4. Pinho, T.; Silva, J.A.; and Alfiate, D.: Orthodontic manage-
ment of a patient with missing upper posterior teeth, severe
curve of Spee and periodontal problems, Int. J. Stomatol.
Occlus. Med. 5:188-197, 2012.

5. Pinho, T.; Neves, M.; and Alves, C.: Multidisciplinary man-
agement including periodontics, orthodontics, implants and
prosthetics in an adult case, Am. J. Orthod. 142:235-245, 2012.

6. Rohatgi, S.; Narula, S.C.; Sharma, R.K.; Tewari, S.; and

528

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bansal, P.: A study on clinical attachment loss and gingival
inflammation as etiologic factors in pathologic tooth migra-
tion, Niger. J. Clin. Pract. 14:449-453, 2011.

. Vardimon, A.D.; Nemcovsky, C.E.; and Dre, E.: Orthodontic

tooth movement enhances bone healing of surgical bony de-
fects in rats, J. Periodontol. 72:858-864, 2001.

. Ong, M.A.; Wang, H.L.; and Smith, F.N.: Interrelationship

between periodontics and adult orthodontics, J. Clin. Perio-
dontol. 25:271-277, 1998.

. Greenstein, G.; Cavallaro, J.; Scharf, D.; and Tarnow, D.: Dif-

ferential diagnosis and management of flared maxillary ante-
rior teeth, J. Am. Dent. Assoc. 139:715-723, 2008.

Melsen, B.; Agerbaek, N.; and Markenstam, G.: Intrusion of
incisors in adult patients with marginal bone loss, Am. J.
Orthod. 96:232-241, 1989.

Nevins, M. and Wise, R.J.: Use of orthodontic therapy to alter
infrabony pockets, Int. J. Period. Restor. Dent. 10:198-207, 1990.
Re, S.; Cardaropoli, D.; Abundo, R.; and Corrente, G.: Re-
duction of gingival recession following orthodontic intrusion
in periodontally compromised patients, Orthod. Craniofac. Res.
7:35-39, 2004.

Oh, S.L.: An interdisciplinary treatment to manage pathologic
tooth migration: A clinical report, J. Prosthet. Dent. 106:153-
158, 2011.

Zimmer, B. and Seifi-Shirvandeh, N.: Changes in gingival
recession related to orthodontic treatment of traumatic deep
bites in adults, J. Orofac. Orthop. 68:232-244, 2007.

Proffit, W.R.; Fields, HW.; and Sarver, D.M.: Contemporary
Orthodontics, 4th ed., Mosby Elsevier, New York, 2007.
Johal, A. and Ide, M.: Orthodontics in the adult patient, with
special reference to the periodontally compromised patient,
Dent. Update 26:101-104, 106-108, 1999.

Odman, J.; Lekholm, U.; Jemt, T.; Branemark, P.I.; and
Thilander, B.: Osseointegrated titanium implants—A new ap-
proach in orthodontic treatment, Eur. J. Orthod. 10:98-105, 1988.
Haanaes, H.R.; Stenvik, A.; Beyer-Olsen, E.S.; Tryti, T.; and
Faehn, O.: The efficacy of two-stage titanium implants as
orthodontic anchorage in the preprosthodontic correction of
third molars in adults—A report of three cases, Eur. J. Orthod.
13:287-292, 1991.

Salama, H. and Salama, M.: The role of orthodontic extrusive
remodeling in the enhancement of soft and hard tissue profiles
prior to implant placement: A systematic approach to the man-
agement of extraction site defects, Int. J. Period. Restor. Dent.
13:312-333, 1993.

Southard, T.E.; Buckley, M.J.; Spivey, J.D.; Krizan, K.E.; and
Casko, J.S.: Intrusion anchorage potential of teeth versus rigid
endosseous implants: A clinical and radiographic evaluation,
Am. J. Orthod. 107:115-120, 1995.

JCO/SEPTEMBER 2013





