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Introduction:Good periodontal status is essential for a successful treatment outcome of impacted maxillary ca-
nines. Whereas the surgical technique used for tooth uncovering has been shown not to affect the final peri-
odontal status of palatally impacted canines, its effect on labially impacted canines is still unclear. Methods:
Searches of electronic databases through January 2015 and reference lists of relevant publications were
used to identify studies evaluating the periodontal status of labially impacted canines after combined surgical-
orthodontic treatment. Two reviewers independently screened the articles, extracted data, and ascertained
the quality of the studies.Results:Ninety-one studies were identified; 3 were included in the review. No included
study examined the periodontal outcome of the closed eruption technique. Excisional uncovering was reported
to have a detrimental effect on the periodontium (bleeding of the gingival margin, 29% vs 7% in the control group;
gingival recession,�0.5mm [SD, 1.0] vs�1.5mm [SD, 0.8] in the control group; andwidth of keratinized gingiva,
2.6 mm [SD, 1.4] vs 4.1 mm [SD, 1.5] in the control group). Impacted canines uncovered with an apically posi-
tioned flap had periodontal outcomes comparable with those of untreated teeth. Conclusions: The current liter-
ature is insufficient to determine which surgical procedure is better for periodontal health for uncovering labially
impacted canines. (Am J Orthod Dentofacial Orthop 2016;149:463-72)

Maxillary canine impaction is a clinical condition
commonly encountered in dentistry. Approxi-
mately 2% of the general population and 4%

of the subjects referred to orthodontists are affected,1,2

with a third of the impacted maxillary canines located
labially.3

Arch length deficiency has been reported to play an
important role in the etiology of labial impactions:
Jacoby4 found that only 17% of labially impacted ca-
nines had sufficient space to erupt. Orthodontic

mechanics to open the space for the canine crown might
lead to spontaneous eruption, but when space has been
created and the canine does not erupt within a reason-
able time, surgical uncovering of the impacted tooth
should be considered. Three techniques are generally
used to uncover labially impacted canines: excisional
uncovering (gingivectomy), apically positioned flap,
and closed eruption.5

One fundamental indicator of a successful outcome
in the treatment of impacted canines is the final peri-
odontal status.6 A recent randomized clinical trial by
Parkin et al7 showed that exposure and alignment of
palatally impacted maxillary canines has a small peri-
odontal impact that is unlikely to be clinically relevant,
without significant differences in periodontal health be-
tween the open and closed techniques. Labial impac-
tions seem to be more challenging to manage without
adverse periodontal problems, and the surgical tech-
nique used to uncover the canine is thought to be critical
for the final periodontal health because it affects the
amount of attached gingiva over the tooth crown after
eruption.8 However, the actual periodontal impact of
the surgical technique used to uncover labially impacted
canines is still unclear; to date, no systematic review has
been undertaken on this topic.
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The purpose of this study was to systematically re-
view the literature on the periodontal status of labially
impacted canines after combined surgical-orthodontic
treatment with different surgical approaches to clarify
whether there is sufficient evidence to support one sur-
gical technique over the others in terms of periodontal
health.

MATERIAL AND METHODS

Eligibility was assessed on the basis of the following
inclusion criteria.

� The population was patients receiving surgical treat-
ment to correct labially impacted maxillary canines.
No restriction for age, malocclusion, or type of ortho-
dontic treatment was applied. Studies including both
labial and palatal impactions were excluded because
of the anatomic differences in the keratinized tissues
between the palatal and labial mucosae. Studies
including both incisors and canines were excluded
because of the differences in the etiology of their im-
pactions.

� The intervention was combined surgical-orthodontic
treatment of labially impacted canines. At least 1 of
the following surgical techniques had to be used in
the study: closed surgical technique, excisional un-
covering (radical exposure), or apically positioned
flap.

� For comparison, when 1 technique was considered,
the untreated contralateral side had to be used as
the control. When 2 surgical techniques were
compared, no untreated control group was required.

� Outcomes; studies were considered for inclusion if at
least 1 of the following parameters was evaluated.

1. Plaque accumulation: plaque volume on the
dental surfaces. The Plaque Index by Silness
and Loe,9 scored with a 4-point scale (0-3), is
widely used to assess plaque accumulation.

2. Gingival inflammation: assessment of the in-
flammatory conditions of the gingiva can be
based on visual inspection and bleeding of the
gingival margin (Gingival Index)10 or on gingival
bleeding tendency alone (Gingival Bleeding In-
dex)11 or bleeding tendency.12

3. Recession: distance from the cementoenamel
junction (CEJ) to the gingival margin, with the
gingival margin apical to the CEJ being positive,
and the gingival margin coronal to the CEJ being
negative.

4. Periodontal probing depth: distance from the
gingival margin to the location of the tip of a
periodontal probe inserted into the pocket.

5. Clinical attachment level: distance from the CEJ
to the location of the inserted probe tip.

6. Width of the keratinized gingiva: distance be-
tween the most apical point of the gingival
margin and the mucogingival junction.

7. Width of the attached gingiva: distance between
the mucogingival junction and the projection on
the external surface of the bottom of the gingival
sulcus. It is obtained by subtracting the peri-
odontal probing depth from the width of the ker-
atinized gingiva.

8. Crestal bone loss: distance between the CEJ and
the alveolar bone crest measured on intraoral ra-
diographs.

� Study designs: randomized controlled trials,
controlled clinical trials, and observational studies
(cohort and case-control studies) were considered for
inclusion if they fulfilled the population, intervention,
comparisons, and outcomes criteria detailed above.

Information sources, search strategy, and study
selection

The following databases were searched from their
inception to January 2015 for relevant studies: PubMed,
Cochrane Central Register of Controlled Trials, LILACS,
and Scopus. There were no language restrictions. To iden-
tify the relevant studies the following search strategy was
used: Search ((impact* OR unerupt* OR ectopic*) AND
(labial* OR buccal* OR vestibular*) AND ((maxilla* OR up-
per) AND (canine* OR cuspid*)) AND (surgery or surgi-
cal*)); filters: humans. Further studies were identified by
hand searching the reference lists of all relevant articles.

The first step in the screening process was to “undu-
plicate” the references by importing them into the refer-
ence management software “Mendeley” (http://www.
mendeley.com/features/reference-manager/). Two au-
thors (D.R.I., S.I-P.) independently screened titles and
abstracts. For studies that appeared to be relevant, or
when a definite decision could not be made based on
the title or abstract alone, the full article was obtained
and independently examined by the reviewers for
detailed assessment against the inclusion criteria.
Because of the dichotomous nature of the ratings
(accept or reject), agreement between the assessors (in-
terassessor reliability) was formally assessed using the
kappa statistic. Disagreements were resolved by discus-
sion. When resolution was not possible, a third reviewer
(G.A-B.) was consulted.

Data items and collection

Data extraction included the following items: (1) first
author, year of publication, and location; (2) study
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