" Reconstruction Of Function And Aesthetics

Of The Maxillary Anterior Region:
A Combined Periodontal/Orthodontic Therapy

Rafi Romano, DMD, MSc
Cobi J. Landsberg, DMD

R——

Severe cases of periodontal disease often require periodontal surgery. Techniques have been developed attempting to
minimize the postsurgical gingival recession and compromise of the interdental papillae. This article presents a case report
in which soft tissue regenerative surgery was minimized through combined utilization of periodontal and orthodontic prin-
ciples. The treatment plan included the control of periodontal inflammation, restoration of lost attachment apparatus,
realignment of anterior dentition, and stabilization of occlusion. The anticipated loss of a maxillary central incisor was
avoided. The learning objective of this article is to present the advantage of the interdisciplinary form of therapy in such

challenging cases.

dvanced periodontal disease
is characterized primarily
by severe attachment loss
and reduction of alveolar
bony support. The condi-
tion usually presents as tooth mobility,
migration, spacing, and marginal gingi-
val recession. In the maxillary anterior
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Figure 1. Preoperative facial view of maxillary incisors. Note discharge-secreting fistula
associated with periodontal abscess of the maxillary left central incisor.

Figure 2. Preoperative panoramic radiograph. Note generalized moderate to advanced
bone loss.
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region, the functional damage is usually
accompanied by compromised aesthet-
ics. Therapy of advanced periodontal
cases often requires periodontal surgery,
frequently resulting in additional gingi-
val recession and aesthetic deteriora-
tion. Since the 1960s, several surgical
techniques have been developed to min-
imize postsurgical gingival recession
and preserve the interdental papillae."*
These techniques are specified by the ef-
fort to prevent unnecessary excision of
healthy gingival tissue, minimize flap
elevation, prevent reduction of bony tis-
sue, and locate the flaps as far coronally
as possible by advanced flap manipula-
tion and suturing techniques.
Orthodontic treatment for realign- Figure 3. Preoperative close-up radiograph of the maxillary left central incisor. Note the
ment of migrated periodontally involved intrabony defect reaching almost to the apex of the tooth.
teeth is initiated only after control of :
periodontal inflammation has been
achieved.” The timing of the initiation of

Therapy of advanced periodontal
cases often requires periodontal
surgery, often resulting in gingival
recession and aesthetic deterioration.

orthodontic treatment following peri-
odontal surgery is controversial. A long
healing period and radiographic evi- , J
dence of bone apposition are required | Figure 4. Flap elevation following root planing and bony defect degranulation. Note
prior to initiation of orthodontic tooth : circumferential bony defect with severe loss of labial plate and interproximal bone.
movement." This article presents a mod-
ified periodontal/orthodontic approach
that was applied for restoration of func-
tion and aesthetics in a maxillary ante-
rior dentition, severely compromised by
periodontal disease. The purpose of this
article is to familiarize the reader with
this periodontal/orthodontic approach
and its clinical application.

CASE PRESENTATION

A 41-year-old female patient presented
with pain associated with a severely mo-
bile maxillary left central incisor; the pa-
tient’s medical history was noncontribu-
tory. The patient anticipated the removal
of the incisor and expressed a wish to re-
store function and aesthetics of the max-

illary anterior dentition. Clinical exami- | Fjgure 5. Decalcified freeze-dried bone (DFDB) grafted in the contained part of the bony
nation revealed large diastemata in the : defect.
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maxillary and mandibular anterior re-
gions with labial inclination and increased
mobility (Grade I1), primarily of the max-
illary left central incisor. A draining fis-
tula was located at the labial aspect of
this tooth (Figure 1). Generally, probing
pocket depths ranged from 4 mm to 7
mm, with a 16 mm pocket on the mesial
aspect of the maxillary left central inci-
sor and 8 mm on the labiomesial aspect.
Radiographic examination revealed gen-
eralized moderate bone loss with a se-
vere vertical bone defect on the mesial
aspect of the maxillary left central inci-
sor (Figures 2 and 3).

The case was diagnosed as general-
ized advanced adult periodontitis, ac-
Figure 6. Facial view of vertical mattress sutures combined with simple sutures to Compamed by Se_condary occlusal trau-
“hermetically” close the wound. matism. Prognosis of the case was good,
except for the maxillary left central in-
cisor, which was categorized as having
poor prognosis. Upon discussing the op-

Orthodontic treatment is
initiated only after control
of periodontal inflammation has
been achieved.

tions, the patient agreed to undergo pe-
riodontal and orthodontic therapies in
an effort to restore function and aes-
thetics without the removal of the in-
cisor. The objectives of therapy were to:
* Relieve patient discomfort and
pain.

Control periodontal inflammation.
Restore lost attachment apparatus.
Realign the anterior dentition.
Harmonize and stabilize occlusion.
e Restore aesthetics.

CLINICAL PROCEDURE

The treatment was initiated by tempo-
rary splinting of the maxillary left cen-
tral incisor to the lateral incisor, since
the mobility of the central incisor was
expected to increase and interfere with
the healing process following periodon-
tal surgery. Full mucoperiosteal labial
and palatal flaps were elevated between
the right central and left canine, using
vertical release incisions and taking care
to preserve all healthy gingival tissues.

Figure 7. Palatal view of the sutures. “Hermetic™ sutures maintain interdental sealing of
the wound and papillary height.

Figure 8. Six weeks postsurgery. Note health of interdental papilla and wound closure.
Recession on labiomesial aspect of #9 is due to surgical elimination of granulated tissues.
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Following root planing and thorough !
debridement of the bony defect (Figure
4), demineralized freeze-dried bone
(DFDB) particles, mixed with tetracy-
cline powder (ratio 6:1), were gently
grafted in the contained area of the de-
fect (Figure 5). The flaps were replaced
and carefully approximated to “hermeti-
cally” isolate the healing wound, using
vertical mattress sutures (Figures 6 and
7). Wound isolation and protection by
the flaps was successfully maintained
throughout a healing period of 6 weeks
(Figures 8 through 10), at which time
orthodontic treatment was initiated.
Transparent brackets were bonded
to the maxillary and mandibular arch.
The anchorage was enforced by splint-
ing the posterior segments with tempo-
rary bridges. Only light forces (approxi-
mately 50 g on each tooth) were applied
during the retraction of the anterior teeth.

The aesthetic appearance of the
maxillary anterior dentition is
determined by the ... labial gingiva
and the interdental papillae.

Due to labial inclination of the teeth, only
round wires were used to allow tipping
of teeth with minimal friction between
the wires and the brackets. During the
orthodontic treatment (Figures 11 and
12), the patient was remotivated and pe-
riodontally maintained by the dental
hygienist on a monthly basis. The fixed
appliance was debonded after 11 months,
and the teeth were splinted with braided
wire, bonded with a composite resin
(Figures 13 and 14).

At the completion of active treat-
ment, clinical examination revealed a
well-functioning anterior dentition,
natural in appearance and in a harmo-
nious occlusion and periodontal state of
health (Figures 15 through 18). Radio-
graphic examination revealed favorable
root/crown ratio, no signs of occlusal
traumatism, dense crestal osseous pro-
files, and appreciable bone fill in the
grafted intrabony defect (Figures 19 and
20). Patient cooperation in maintenance Facial anterior view with orthodontic treatment nearly completed.
of oral hygiene has been excellent, and
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the examination at 18-month post
active treatment follow-up revealed that
the clinical status and radiographic re-
sults observed at the completion of the
treatment had been maintained
(Figures 21 through 23).

DISCUSSION

The aesthetic appearance of the maxil-
lary anterior dentition is determined to
a considerable degree by the contour,
size, and health of the labial gingiva and
the interdental papillae. The normal
contour, shape, and consistency of the
gingival tissues, especially of the inter-
dental papillae, may change dramati-
cally with the occurrence and perpetua-
tion of periodontal inflammation.
Although a nonsurgical approach is en-
couraged for the maxillary anterior den-
tition, there are numerous cases in
which the pockets are so deep that proper

Figure 12. Facial close-up view of maxillary incisors at near completion of orthodontic
treatment. Note reformation of interdental papilla and labial gingiva of tooth #9.

The normal contour, shape, and
consistency of gingival tissues ...
may change dramatically with
periodontal inflammation.

and efficient root and gingival curettage
may be achieved only by surgical ther-
apy.""" There also are some instances of
intrabony defects, such as presented in
this report, which might be grafted
preferably either with autogenous
bone" or allogeneic bone." To optimize
the aesthetic appearance of the peri-
odontally inflamed maxillary anterior
dentition, attention should be given not
only to the use of advanced periodontal
surgical methods but also to proper
treatment planning and significant con-
tributions that other disciplines in den-
tistry may have to offer.

The decision to initiate the treat-
ment immediately with periodontal
surgery, prior to orthodontic tooth
movement, was based on several clinical
factors:

Figure 13. Posttreatment occlusal view of the maxillary arch. Note arch integrity and tis-
sue health.

e Acute periodontal abscess is best

treated immediately using an open
Figure 14. Posttreatment occlusal view of the mandibular arch. flap approach. Wound repair and
tissue regeneration is optimized if
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etiologic factors are eliminated
during the active “hot phase” of the
periodontal disease.""

*  Control of inflammation is manda-
tory prior to initiation of tooth
movement. In the presence of in-
flammation, tooth movement may
result in significant loss of the at-
tachment apparatus.’

* Desirable marginal gingiva alter-
ations following orthodontic tooth
movement may be achieved only
when the periodontal tissues are in
a state of acceptable health.'™"

The surgical flap technique used
was similar to those previously sug-
gested.”* Since the deep bony defect of
the maxillary left central incisor was lo-
calized primarily on the mesial buccal
aspect, a rather extensive labial flap was
elevated. This significantly improved

Acute periodontal
abscess is best treated
immediately using an

open flap approach.

visibility and the access to the surgical
area for meticulous curettage of the dis-
eased root and the bony defect, and for a
controlled and adequate execution of
the bone grafting process.

Decalcified freeze-dried bone
(DFDB) was the grafting material used,
due to its osteoinductive or osteocon-
ductive properties."** Numerous clinical
and histologic studies on the use of
DFDB in intrabony defects have demon-
strated ample evidence of its superiority
over other materials or other surgical
modalities.'"* Although being a well-
documented and beneficial regenerative
surgical modality,”* GTR had to be ex-
cluded to avoid the possibility of com-
plex flap manipulations and risk of
membrane infection.

Preservation of soft tissues and use
of vertical mattress sutures in the inter-
dental papillary area ensured optimal
isolation and protection of the regener-

ation site and minimal postsurgical _gin' Figure 17. Posttreatment left lateral view. Note arch integrity and tissue health.
gival and interdental papillae recession. :

358 Vol. 8, No. 4




Figure 18. Facial close-up view of maxillary incisors. Note normal gingival height and
architecture.

Figure 19. Posttreatment panoramic radiograph.

Figure 20. Posttreatment close-up radiograph of the maxillary central incisor region. Note
evidence of bone fill with residual vertical, but solid, bone profile.

Preservation and regeneration of the in-
terdental papillae is one of the major
treatment objectives clinicians strive to
achieve in periodontics **** and im-
plantology.”* In the case presented,
preserving gingival margins and inter-
dental papillae could not be achieved
solely by the surgical technique. With
the understanding that soft tissues
move during tooth movement,'"" a pe-
riodontal/orthodontic protocol for the
maxillary anterior region was planned
and rigidly performed to optimize the
aesthetic outcome.

Only limited data exist regarding
the optimal timing of tooth movement
following bone grafting procedures.”*
In the case presented, no short-term
clinical or radiographic evidence was
found that contradicted the initiation of
orthodontic treatment 6 weeks after the
regenerative procedure. However, it is

Tooth intrusion following
periodontal surgical therapy
may enhance gain of
clinical attachment ...

recommended that only light orthodon-
tic forces be used in order to minimize
micromovements of the organizing
blood clot and optimize the biologic
conditions for periodontal regeneration.

Studies have demonstrated the
possibility of using minor tooth move-
ment for changing or eliminating bony
defects, " for increasing the band of at-
tached gingiva,” " for minimizing or
eliminating the need for surgical crown
lengthening,"* and for improving aes-
thetics.'™ Tooth intrusion following pe-
riodontal surgical therapy may enhance
gain of clinical attachment, providing
the biomechanical force system and oral
hygiene are maintained.** This phe-
nomenon is not completely understood,
although two possible mechanisms
have been suggested:

e The stretching of the periodontal
ligament fibers at the marginal
level generates a “natural filter,” re-
ducing the downgrowth of epithe-
lium.
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¢  Orthodontic stimulation increases
the turnover in the periodontal lig-
ament, thereby improving the
chances of periodontal ligament
cells to repopulate the previously
infected root surface.”

The case presented demonstrates
not only the gain of clinical attachment
and radiographic evidence of bone fill
but also significant coronal creeping of
the marginal gingiva and almost com-
plete reformation of the interdental
papilla between the maxillary central in-
cisors. Therefore, it may be assumed
that approximation, retraction, and in-
trusion of the central incisors collec-
tively resulted in “excess” soft tissue, : Figure 21. Eighteen-month posttreatment view of the anterior dentition. Note maintained
labially and interdentally, being pushed arch integrity and tissue health.
and stretched in a coronal direction.
This periodontal/orthodontic soft tissue

Advanced periodontal/orthodontic
treatment ... results in restoration
of function and marked
improvement in aesthetics.

manipulation, presented by this case, is
one way among other nonsurgical tech-
niques”*** by which reformation of the
margmal gingiva and_the mte.rdental Figure 22. Eighteen-month posttreatment close-up of the maxillary central incisors; facial
papilla may occur, providing periodontal e

health is maintained.

CONCLUSION

Advanced periodontal and orthodontic
treatment may result not only in the
restoration of function to the periodon-
tally involved dentition but also a
marked improvement in aesthetics.
This article demonstrates the value of
multidisciplinary interaction in thera-
peutic treatment and restoration of a
severely periodontally compromised
dentition to achieve long-lasting func-
tional and aesthetic results.
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361. Answers for this exercise wi
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1. The ideal time to begin orthodontic treatment is:
a. Prior to periodontal treatment.
b. Immediately after initial periodontal preparation.
¢. Only after control of periodontal inflammation has been
achieved.
d. Three months after periodontal surgery.

2. The presence of inflammation may:
a. Aggravate the attachment apparatus.
b. Improve orthodontic movement.
¢. Reduce anchorage control.
d. Influence the final orthodontic results.

3. Anchorage control was achieved by:
a. Light forces only.
b. Splinting the posterior segments.
¢. Only limited teeth movements.
d. All the above.

4. The authors recommend the application of only minimal
orthodontic forces since they:

a. Minimize micromovements of the organizing blood clot.

b. Optimize the biologic condition for periodontal
regeneration.

c. Improve the anchorage control.

d. Perform all the above functions.

5. The objectives of the therapy were to:
a. Control periodontal inflammation.
b. Restore lost attachment apparatus.
c. Realign the anterior dentition.
d. All of the above.

Self-Instruction Exercise No. 134
LEARNING OBJECTIVES:

The implementation of the clinical procedure.

6. The orthodontic treatment was initiated at:
a. 6 weeks.
b. 4 weeks.
c. 10 weeks.
d. 8 weeks.

7. At the completion of active treatment, clinical
examination revealed the following, except:
a. Well-functioning anterior dentition.
b. Whiter dentition.
c. Natural appearance.
d. Harmonious occlusion.

8. Wound repair and tissue regeneration are optimized if
etiologic factors are eliminated during the active “hot
phase” of the periodontal disease.

a. True.
b. False.

9. Elevation of the labial flap achieved/improved
the following:
a. Access.
b. Visibility.
c. Execution of the grafting process.
d. All of the above.

10. This case demonstrates the value of:
a. Multidisciplinary interaction in therapeutic treatment.
b. Restoration of a severely periodontally compromised
dentition.
¢. Achievement of long-lasting functional and aesthetic
results.
d. All of the above.
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