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Gingival esthetics: An orthodontic and periodontal approach

Mayra Reis Seixas', Roberto Amarante Costa-Pinto? Telma Martins de Araujo?

Introduction: Currently, people’s esthetic requirements and expectations have increased substantially. Therefore, dentists
have been seeking ways to provide excellent treatment results which, consequently, increasingly require a well organized trans-
disciplinary approach. The link between orthodontics and periodontics became evident from the moment professionals began
to understand the biology of tooth movement. As regards smile esthetics, however, such cooperation is now essential. Objec-
tive: To show clinically how and when orthodontists and periodontists should work jointly to enhance smile esthetics based on
the display and harmony of the gingival contour.
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Introducio: nos dias atuais, as expectativas e exigéncias estéticas das pessoas tém aumentado substancialmente. Por isso, a
Odontologia vem buscando maneiras de oferecer tratamentos com resultados excelentes e, consequentemente, necessita tra-
balhar, cada vez mais, de modo transdisciplinar. A inter-relacdo da Ortodontia com a Periodontia é evidente desde quando se
compreendeu a biologia da movimentacdo dentaria; contudo, em se tratando de estética do sorriso, tornou-se fundamental.

Objetivo: evidenciar, clinicamente, como e quando a Ortodontia e a Periodontia devem trabalhar de modo integrado para a

obtencdo de sorrisos mais estéticos, considerando-se a exposicdo e a harmonia do contorno gengival.
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INTRODUCTION

In the recent past, orthodontists placed less
emphasis on periodontal health and the esthetic
appearance of the gums when finishing treatment.
They believed that aligning and leveling the teeth
was sufficient to ensure positive results, and often
overlooked the fact that smile esthetics depends on
a number of factors, among which are the display
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and architecture of apparent gingival tissue and its
contour, phenotype, zenith position and presence
of interdental papilla.t??

Furthermore, the number of adult orthodontic
patients has grown considerably. Although more
compliant with treatment than adolescents, adults
pose a host of challenges to the orthodontist: They
may have missing, worn or abraded teeth, uneven
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Figure 1 - A, B) Smile esthetics affected by disharmonious gingival contours although anterior teeth look well aligned and leveled. C, D) Improved
gingival contour after periodontal surgery and orthodontic movement. Gingivectomies were performed on teeth #12 and 21, as well as intrusion of
#11 with subsequent restoration of its incisal edge. During orthodontic intrusion, tooth #11 moved apically, carrying with it the entire periodontium,
while maintaining biological distances.

gingival margins, loss of bone and interdental pa-
pillae. Finally, problems that can undermine the
esthetic appearance of the teeth after debracket-
ing. Given the complexity of these treatments, the
increased choice of therapeutic resources, and in-
creased esthetic demand by patients, a transdisci-
plinary approach in orthodontic treatment is now
paramount, and an integration with periodontists,
an absolute must*'° (Fig 1).

Periodontic concepts have also evolved. Recent
advances in basic science in the field of periodontal
biology along with clinical trials in the prevention
and treatment of periodontal disease have shifted
dramatically the focus of periodontal treatments.
In view of a lack of direct correlation between
probing depth and the presence or absence of ac-
tive disease, eliminating periodontal pockets is no
longer the only goal of periodontal therapy. The
indiscriminate use of resective procedures com-
mon until the mid-1980s generated undesirable
sequelae in tissue architecture, such as gingival
margin recession and potential loss of interdental
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papillae!®! (Fig 2). Additionally, the search for bet-
ter and more effective alternatives to rebuild tis-
sue loss during disease progression and after re-
sective procedures®® represented a great leap for
periodontics in the pursuit of “red esthetics” and
quality of life for patients.

This realization underscores the increasing need
for exchange of information and scientific knowl-
edge between orthodontists and periodontists. It is
therefore necessary that the theoretical and practi-
cal training of these professionals converge.

IDEAL GINGIVAL ESTHETIC CONTOUR

The appearance of the gingival contour follows
the underlying bone architecture and is influenced
primarily by factors such as tooth position, type of
periodontium, tooth form, and design of the CEJ. In
a clinically healthy periodontium, the gingival con-
tour forms and invests the CEJ.23!3

The contour of the gingival margins of the
six maxillary anterior teeth plays an important
role in smile esthetics and is determined by the

Dental Press J Orthod. 2012 Sept-Oct;17(5):190-201



special article

Gingival esthetics: An orthodontic and periodontal approach

Figure 2 - Undesirable sequelae in a female patient’s periodontium treated by resective surgical procedures.

Figure 3 - Differences between the heights of the apical gingival margins
of anterior teeth, determining the ideal gingival contour for the region.

following features: Firstly, the gingival margins of
the central incisors should be on the same level,
furthermore, they should position themselves
more apically to the margins of the lateral incisors
and remain on the same level of the margins of
the canines. The contour of the gingival margins
must coincide with the CEJs of the teeth, and each
tooth must have a gingival papilla that occupies
the interdental embrasure (Fig 3).

According to a study published by Kokich,*
the closer to the midline gingival contour asym-
metries are located, the more easily these asym-
metries will be identified as less esthetic by or-
thodontists, GPs and laypersons alike. Therefore,
there may be variations in the patterns described
above when these are located in different quad-
rants of the same patient, but contour symmetry
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between central incisors is always necessary. One
might add that when the height of the gingival
margin of the lateral incisors is positioned more
than 2 mm above the gingival margin of the cen-
tral incisors and canines, smile esthetics is said
to be compromised (as shown in the description
of Fig 9). Kokich also suggests that patients with
gingival contour discrepancies and low smile line
require no correction as this condition is not seen
as esthetically relevant.®1°

Interdental papillae form the gingival tissue
that fills the space between adjacent teeth. These
papillae are influenced by the distance and incli-
nation between teeth, alveolar bone height and
anatomical form of clinical crowns, with the lat-
ter determining interproximal contact point
height?? (Fig 4).

Papillae can be observed in regions at a dis-
tance of less than or equal to 5 mm between the
alveolar bone crest and the contact point. When
this value is increased to 6 mm or 7 mm, the ability
to observe the papilla is hindered, while measure-
ments above 7 mm often mean that the papilla is
not present' (Fig 5).

Distances of less than 0.3 mm between roots re-
sult in a reduction of the proximal bone, a condi-
tion often accompanied by an absence of interden-
tal papilla. Moreover, large interradicular spaces,
e.g., diastemas, are usually associated with short,
flattened papillae.'

The loss of the papillae as a sequela of periodon-
tal disease or iatrogenic dental procedures causes
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Figure 4 - Factors determining the presence
and form of the papillae: A, B) Distance and
inclination between the teeth; (D) triangular
form of the clinical crown, (€) alveolar bone
crest height.

Figure 6 - A) Median dark space caused by alveolar bone crest loss B) Interproximal stripping performed with diamond steel disk at low rotation; C) pol-
ishing of the stripped surfaces with flexible strips of sandpaper and whiting D) space created between incisors; E, F) bringing teeth closer together with
elastomeric chains, showing improvement in papillary esthetics.
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the formation of “dark spaces” that interfere neg-
atively in the perception of smile esthetics. The
small size of interdental papillae combined with
a purely capillary nutrition render their recon-
struction a periodontal procedure whose outcome
is hard to predict, further strengthening the idea
that papillae should be carefully preserved.?? Or-
thodontists treat this condition by combining in-
terproximal stripping with tooth movements, and
positioning more apically the contact point be-
tween the teeth (Fig 6). Soft tissue grafts can im-
prove tissue volume, but in most cases results only
give a misleading impression that the dark space
has been reduced or closed since the height of the
papillae is not completely restored.?®

DISCREPANCIES IN GINGIVAL ESTHETIC
CONTOURS
Changes in gingival contour may be located either
coronally or apically relative to CEJ, and can be ad-
dressed in various manners, by:
» Orthodontic movement, intruding or extruding
the teeth involved'”®?
» Resective gingival surgery to lengthen the clini-
cal crown (gingivectomy or gingivoplasty)
» Resective bone surgery to lengthen the clinical
crown
Planning and selecting the best option to cor-
rect the problem depends on several factors: Sulcus
depth on probing, location of CEJ relative to the
bone level, crown-root relationship between the
teeth involved, root form,"** and degree of gingival
display on smiling.*®
The conditions listed below adversely affect the
harmony of the gingival contour and their respec-
tive treatment options.

Compensatory dental extrusion

Compensatory dental extrusion is one of the
conditions that alter the gingival contour. It tends
to occur as a result of wear and/or fracture of the
incisal edge of anterior teeth, which extrude and
carry with them the entire periodontal tissues. It
affects adult patients who usually present with
poor horizontal and vertical relationship between
the dental arches. In these cases, the anterior
teeth extrude and carry with them the periodontal
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tissues. Clinical examination disclosed incisors
with normal probing depths and worn incisal
edges, causing an esthetically inadequate width/
height ratio, which is usually these patients’ chief
complaint.”©

There are two treatment options which should be
discussed with the patient:

1) Clinical crown lengthening surgery with os-
teotomy. The main objective of this proce-
dure is to restore clinical crown height lost
at the expense of marginal periodontal tissue
by means of resective techniques and apical
repositioning. The main disadvantage of this
approach is a reduction in dental implan-
tation due to a decrease in the root/crown
ratio, given root surface exposure and the
need for additional restorative treatment.>®
Moreover, since roots have a tapered form,
satisfactory interproximal esthetics can-
not be ensured, and it is not uncommon to
find poor sealing of the embrasures and the
emergence of “dark spaces” postoperatively.
Filling these gaps with restorative materi-
als creates the appearance of wide, “square”
teeth in addition to an irregular emergence
profile with an exceedingly convex tooth/
restoration interface, which hampers bio-
film control and can compromise the health
of the periodontium.

Orthodontic leveling of the gingival margins
and subsequent restoration of the incisal por-
tion of the teeth: The key purpose of this ap-
proach is to level the CEJ. This procedure is

2)

more conservative and biological but requires
the use of a fixed orthodontic appliance and lon-
ger treatment and retention times (Fig 7).

Currently, the placement of a fixed appliance in
patients whose anterior teeth have their incisal edg-
es worn and/or fractured should be performed by
taking as reference the gingival margin positioned
more apically” (Fig 8).

Given that the primary objective of the approach in
these cases is to level the gingival contour, the clini-
cal and radiographic evaluation of the patient prior to
treatment should be implemented to verify periodon-
tal health, shallow levels of gingival sulci, and particu-
larly, similar values (Figs 9 and 10).

Dental Press J Orthod. 2012 Sept-Oct;17(5):190-201



Seixas MR, Costa-Pinto RA, Aratjo TM

Figure 7 - A) Case finished with harmonious
gingival contour; B) minimal, similar probing
depths, and uneven incisal silhouette due to
incisal edge wear of tooth #11; C, D) restora-
tion of incisal edge of #11 with composite resin;
E) properly balanced incisal guidance.

Figure 8 - Orthodontic appliance placed on
anterior teeth with irregular incisal edges due
to wear and/or fracture: In the event that gin-
gival contours are found to be uneven, and the
depth of gingival sulci are minimal and similar,
bonding of orthodontic brackets should use as
reference the apical height of the gingival mar-
gin, which constitutes the CEJ of the teeth.
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Figure 9 - A-D) Inverted gingival contour
between maxillary central and lateral inci-
sors. Periodontal probing in the final stages
of orthodontic treatment, showing gingival
increases in teeth #11 and 21; E) intrusion
and gingivectomy of #11 and 21; F) simula-
tion of reconstruction of silhouette through
restoration of incisal edges of teeth #11 and
21; G) uneven initial gingival contour, es-
thetic improvement of upper anterior region;
H) after harmonizing gingival contour, incisal
silhouette and dental ratio.
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Figure 10 - A, B) Patient nearing completion of orthodontic treatment, showing uneven gingival contour in upper anterior region, and wear of incisal
edges of teeth #12, 11 and 21; C) provisional composite resin restorations established a new incisal silhouette and new anatomical proportions for these
teeth; D) rebonding of brackets taking as reference the apical gingival margin of incisors; E, F) leveling of gingival margins of upper anterior region by
extrusion and ameloplasty of tooth #22; G, H, I) final esthetic appearance after dentogingival leveling of the case.

Altered passive eruption also subclassified according to the relationship be-
The normal tooth eruption process is consid- tween the CEJ and alveolar bone crest:
ered complete when the teeth reach the occlusal
plane and go into function. The soft tissues, in turn, » Subgroup A: The distance between the al-
follow this movement and ultimately the gingival veolar bone crest and the CEJ is greater than
margin migrates apically almost as far as the CEJ. or equal to 1 mm, therefore sufficient for the
When this does not happen and the gingiva contin- connective tissue attachment. In this sub-
ues to invest part of the dental clinical crown, it is group, in type I cases, gingivectomy can solve
named altered passive eruption (APE).>!3 the problem, while in Type II cases, a flap dis-
APE cases usually involve young patients pre- placed apically is indicated.
senting with intact anterior incisal edges and un- » Subgroup B: The distance between the alveo-
desirable width/height dimensions. The ortho- lar bone crest and the CEJ is less than 1 mm,
dontist is responsible for properly diagnosing this therefore insufficient for the connective tissue
condition and treatment planning should invari- attachment. In these cases, osteotomy is nec-
ably involve cooperation by a periodontist to en- essary to establish correct biological distances.
sure gingival esthetics' (Fig 11). Therefore, the distance from the alveolar bone
According to Garber and Salama,” APE can cresttothe CEJ determineswhetherornotthere
be classified based on the amount of keratinized itis necessary to displace the flap in order to re-
gingiva: Type 1: Wide band of keratinized gingiva; model the bone, ensuring sufficient space to ac-
Type 2: Narrow band of keratinized gingiva, and commodate the connective tissue attachment.
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This classification is important when choosing
the periodontal therapy to be employed in each
case specifically.

Many patients present with APE in all anterior
teeth and their chief complaint is excessive gingi-
val display on smiling, which characterizes “gum-
my smile.” When there is a combination of vertical

maxillary excess in its etiology - which would re-
quire ortho-surgical treatment - these issues can be
fully addressed with periodontal surgery (clinical
crown lengthening), with a considerable impact on
smile esthetics and on patient satisfaction with the
treatment outcome!® (Fig 11).

Many patients often find it difficult to main-
tain proper oral hygiene during the course of orth-
odontic treatment. Moreover, given the presence of
orthodontic brackets, a reduction occurs in the self-
cleaning process effected by the lips and cheeks,
also contributing to the emergence of gingival in-
flammation, with isolated or widespread increases
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Figure 11 - A) Altered passive eruption: Re-
duced size of incisor crowns, B, C) immedi-
ately after starting orthodontic treatment,
periodontal probing disclosed gingival en-
largement in upper anterior region; D) clinical
crowns enlarged by means of gingivectomy;
E, F) changes effected in gingival contour and
dimension of clinical crowns of upper anterior
teeth; G, H) improved smile esthetics.

in probing depths. Regardless of how satisfactorily
one succeeds in leveling and aligning the teeth, and
in achieving functional occlusion, smile esthetics
is never entirely satisfactory after removal of the
orthodontic appliance.

Often, however, one can restore oral hygiene to
optimum levels after appliance removal, thereby re-
ducing gingival enlargement in these cases. Thirty
to sixty days after removal of the orthodontic appli-
ance, should gingival enlargement persist in some
regions, the periodontist should intervene surgi-
cally to correct these pseudo pockets.

Gingival recession

Gingival recession is defined as the apical mi-
gration of the gingival margin toward the CEJ. It
can affect individual teeth or groups of adjacent
teeth. It can also be associated with other factors
such as: Noncarious cervical lesions, cervical den-
tinal hypersensitivity, abfraction, and increased
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biofilm accumulation. This condition is a fre-
quent complaint among patients, and adversely
affects gingival contour esthetics by rendering it
less attractive.>!®

The negative correlation between orthodontic
tooth movement and loss of gingival attachment
has been extensively reported.>'2*2 Often, even
prior to orthodontic treatment patients present
with a compromised periodontium, and bone de-
hiscence is usually already present, especially in
areas of incisors and canines. This anatomical con-
dition can only be diagnosed and evaluated more
accurately by CT scans of these regions. In these
cases, orthodontic movement can be performed as
usual, but greater care should be exercised regard-
ing biofilm control, in addition to implementing a
correct, non-traumatic brushing technique.?*

When tooth movements are made toward the
cortical bone, bone dehiscences may result.’*?
This does not mean that in such cases orthodontic
movement inevitably entails a loss of attachment,
but does indicate that this is more likely to happen
in the presence of etiologic factors of gingival re-
cession, i.e.,inflammation caused by biofilm and/
or tooth brushing trauma.

Classical studies in animals'*'® showed bone for-
mation in areas of bone dehiscence after tooth move-
ment in medullary directions. According to Lindhe,"
in some cases areas of gum recession can also be
masked by coronal migration of the soft tissue mar-
gin, reflected by increased gingival height (Fig 12).

Figure 13 - Gingival recession and buccal po-
sitioning of tooth #32's root (A, B); reduced
recession after orthodontically moving root to
correct position in alveolar bone (C, D).

© 2012 Dental Press Journal of Orthodontics

What is known, however, is that moving teeth
in medullary directions often induces bone forma-
tion in areas of dehiscence. Tooth movement in
these cases appears to be beneficial to periodontal
health as it improves the morphology of alveolar
bone and decreases anatomical predisposition to
tissue attachment loss (Figs 13 and 14).9%3

In view of the above, the existence of gingival reces-
sion prior to the start of orthodontic treatment will
require periodontal surgery for root coverage before
starting to move teeth that present with gingival re-
cession, especially if these teeth are moved toward the

Tooth movement
direction

Coronal migration of soft
tissue margin

Increase in
gingival height

Figure 12 - Changes that occur in marginal periodontal tissues after
moving lingually teeth with bone dehiscence positioned labially in the
dental arch: Increases in bone and gingival height can be observed, as
well as coronal migration of soft tissue margin after movement (Adapt-
ed from: Kokich, Kokich, Spear'®).
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Figure 14 - Patients with unfavorable periodontal phenotypes treated with first premolar extraction and incisor retraction. Changes in alveolar bone
morphology can be observed as teeth have taken on a less cortical position. Gingival aspect appeared less distended and slender, and possibly less sus-
ceptible to potential trauma and/or inflammatory diseases.

Figure 15 - A, B) Patients with unfavorable
periodontal phenotype and gingival recession
on buccal region of lower incisors, which need
to be moved labially; C, D) gingival area cov-
erage before starting orthodontic movement;
E, F) proclination of lower incisors toward
covered region without worsening preexisting
condition; G, H)gingival integrity at the end of
orthodontic treatment.
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Figure 16 - Patient with history of periodontal disease, bone loss and gingival recession in upper incisor region (A, B). Reduced areas of gingival recession
after retraction of upper anterior teeth (C, D).

periodontal attachment loss area (Fig 15). If these teeth
are moved toward more medullary regions, the reces-
sion is more likely to improve as aresult.>** In this case,
the need for root coverage surgery can be determined
after completion of the orthodontic treatment (Fig 16).

CONCLUSIONS

Success in definitively improving the esthetics
of gingival contours requires orthodontic and peri-
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odontal procedures. In orthodontics, placement of
corrective appliances must take into account the
apical heights of the gingiva of maxillary anterior
teeth. To this end, it is recommended to probe and
record, for diagnostic purposes, the gingival levels
prior to bonding the brackets. Knowledge of clini-
cal periodontics should be constantly reviewed
and updated to ensure that treatment is properly
performed and esthetic outcomes optimized.
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