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I abial tooth impaction occurs in 1% to 2%
of orthodontic patients and is often dif-
ficult to manage.!'? The most common

methods of uncovering labial impactions have

been the excisional gingivectomy and the

apically positioned flap techniques.”* Only a

few surgeons have used the closed-eruption

technique.”** The esthetic and functional out-
comes of these procedures, such as effects on
gingival height, clinical crown length, width of
attached gingiva, gingival scarring, relapse po-
tential, and attachment levels need to be criti-
cally assessed in order to identify the optimal

method of uncovering labial impactions.

Vanarsdall and Corn® evaluated more than 75
labially impacted teeth which had been uncov-
ered using a split-thickness apically positioned
flap. The authors found no marginal bone loss
or gingival recession after orthodontic treat-
ment. They stressed the need to provide at-
tached gingiva in order to prevent the muscles
of the face from detaching the marginal perio-
dontal tissue from the tooth, causing marginal
bone loss and gingival recession.

The closed-eruption technique is believed by
some to be the best method of uncovering la-
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Abstract

The purpose of this study was to examine the esthetic and periodontal differences between two methods of uncovering
labially impacted maxillary anterior teeth: the apically positioned flap and closed-eruption techniques. The sample consisted
of 30 patients who were recalled a minimum of three months after orthodontic treatment of a unilateral labially impacted
maxillary anterior tooth. Eighteen of the patients had undergone an apically positioned flap (APF) procedure, and the
remaining twelve had undergone the closed-eruption (CE) technigue. In the CE group, clinical examination showed less
width of attached gingiva on the distal surface and increased probing bone level on the facial surface of the uncovered teeth
relative to their contralateral controls. Uncovered teethinthe APF group showed more apical gingival margins on the mesial
and facial surfaces; greater crown length on the midfacial surface; increased probing attachment level on the facial surface;
increased width of attached gingiva on the facial surface; increased probing bone level on mesial, facial, and distal surfaces;
and gingival scarring. Radiographic examination showed shorter roots onthe uncovered teeth in both groups. Photographic
examination revealed vertical relapse of the uncovered teeth in the APF group. We conclude that labially impacted maxillary
anterior teeth uncovered with an apically positioned flap technique have more unesthetic sequalae than those uncovered
with a closed-eruption technique.
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Figure 1

An adolescent patient
with a severely im-
pacted maxillary cen-
tral incisor uncovered
with an apically posi-
tioned flap.

A: Pretreatment view,
prior to opening space
for the impacted tooth.
B: The central incisor
was surgically uncov- E
ered. P

C: Two weeks after the Eigure 1A
uncovering, orthodon-
tic traction was applied
to erupt the tooth.

D: The central incisor
was positioned prop-
erly within the dental
arch.

Figure 1C
Table |
Description of the patient samples
Mean Range

I.CE(N=12)

Age at start of treatment: 12 yr 1 mo 7yrémo-15yr9 mo

Treatment duration: 28.5 mo 14 mo - 51 mo

Recall period: 38.5 mo 3 mo - 86 mo

Age at recall: 17 yr 5 mo 10yr1mo-23yr1imo
Il. APF (N = 18)

Age at start of treatment: 13 yr 3 mo 8yr3mo-21yrimo

Treatment duration: 28.2 mo 18 mo - 59 mo

Recall period: 26.8 mo 3 mo - 98 mo

Age at recall: 17 yr 10 mo 11 yr 4 mo - 25 yr 6 mo
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Figure 1B

Figure 1D

bially impacted teeth, especially if the tooth is
located high above the mucogingival junction
or deep in the alveolus where an apically po-
sitioned flap may be difficult or impossible to
use successfully.™® With the CE technique, the
crown of the tooth is exposed, an attachment
is fixed to it, and the flap is sutured back over
the crown. A wire or chain extends from the
attachment through the coronal part of the
flap.”® Some clinicians believe that the closed-
eruption method replicates natural tooth erup-
tion and therefore produces the best esthetic
and periodontal results.’

The purpose of this study was to examine the
esthetic and periodontal differences between
the apically positioned flap and closed-erup-
tion techniques for uncovering labially im-
pacted maxillary anterior teeth.

Materials and methods
Sample

The sample consisted of 30 patients who were
recalled a minimum of 3 months after ortho-
dontic treatment of a unilateral labially im-
pacted maxillary anterior tooth. The sample
was divided into two groups based on the
method of uncovering of the impacted tooth:
18 of the patients had undergone an apically
positioned flap (APF) procedure, and the re-
maining 12 had undergone the closed-eruption
(CE) technique. The age at the start of treat-
ment, treatment duration, recall period, and
age at the time of recall were similar for both




Figure 2A

Figure 2C

groups (Table I). In 28 patients, an attachment
was bonded to the impacted tooth at the time
of the surgical exposure; pins were placed in
two teeth, both in the CE group. Light, con-
tinuous orthodontic forces were applied about
2 weeks after the uncovering in all cases.
Surgical techniques

The apically positioned flap is a split-thick-
ness pedicle reflected from the edentulous
area’ (lateral to the area in the case of an im-
paction that is positioned lateral to the eden-
tulous site®) saving as much gingiva as
possible. In this sample the incisions extended
vertically into the vestibule, and a split-thick-
ness flap was reflected. Bone covering the
enamel was removed with a curette or a No. 6
surgical round bur. Two-thirds of the crown
was exposed, and the connective tissue follicle
was curetted from the periphery of the ex-
posed portion of the crown. The flap was su-
tured to the periosteum, leaving one-half to
two-thirds of the crown uncovered. A surgi-
cal dressing was placed on the enamel to pre-
vent overgrowth of adjacent tissue. The
dressing was removed 1 week postoperatively,
and the patient was instructed to keep the
coronal surface clean. The patient saw the
orthodontist 2 weeks after the surgery and an
attachment was placed on the uncovered tooth
(Figure 1).

The closed-eruption technique involved el-
evating a flap, placing an attachment on the
impacted tooth, and returning the flap to its
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Figure 2D
original location.”® If the tooth was impacted
in the midalveolar area, a crestal incision was
made, and buccal and palatal flaps were re-
flected from the edentulous ridge. Curettes
and surgical round burs were used to find the
tip of the impacted tooth, and enough bone
was removed from the incisal portion to place
an attachment. If the tooth was displaced near
the nasal spine, a pedicle flap was reflected.
An 0.010-inch ligature wire or gold chain was
attached from a pin or mesh pad to the arch-
wire. The flaps were returned to their origi-
nal position for complete closure. The wire or
chain passed under the flap and exited at the
midcrestal incision. The orthodontist typically
activated force within 1 week, creating a nor-
mal direction of tooth eruption (Figure 2).
Clinical evaluation

The test tooth (previously impacted) and its
contralateral control tooth were examined by
the senior author. Measurements were made
at the mesiobuccal, midbuccal, and distobuccal
surfaces. Oral hygiene and gingival inflamma-
tion were evaluated using the Visible Plaque
Index and Gingival Bleeding Index.” Probing
pocket depth was measured to the nearest 0.1
mm using a standardized force probe (0.25
Newtons, Florida Probe Co., Gainesville, Fla).
The distance from the gingival margin to the
cementoenamel junction (CEJ]) was measured
to the nearest millimeter using a Michigan “O”
periodontal probe with Williams” markings. A
negative recording indicated that the gingival
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Figure 2

An adolescent patient
with a severely im-
pacted maxillary cen-
tral incisor uncovered
with a closed-eruption
technique.

A: Pretreatment view,
prior to opening space
for the impacted tooth.
B: The central incisor
was surgically uncov-
ered.

C: One week after un-
covering, orthodontic
traction was applied to
erupt the tooth.

D: The central incisor
was aligned properly
within the dental arch.
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Figure 3

Classification and ex-
amples of different se-
verities of impaction.
A: The classification of
impaction is deter-
mined by the distance,
X, measured from the
pretreatment pano-
ramic radiograph.

B: A mild impaction,
where the distance, x,
is less than 12 mm.

C: A moderate impac-
tion, where the dis-
tance, x,is 12to 15mm.
D: A severe impaction,
where the distance, x,
is greater than 15 mm.
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Figure 3A

Figure 3C

margin was located apical to the CE]J. The
width of gingiva was the distance from the gin-
gival margin to the mucogingival junction
measured to the nearest 0.1 mm using elec-
tronic calipers. Schiller’s IKI solution'® was
used to identify the mucogingival junction.
The distance from the gingival margin to the
bone was measured to the nearest millimeter
using a Michigan “O” probe." The gingiva
was anesthetized topically with 20%
benzocaine applied with a cotton swab 30 sec-
onds prior to measuring.

Three of the variables were calculated as dif-
ferences between measures. Probing attach-
ment level was calculated by subtracting the
distance CEJ to gingival margin from the prob-
ing pocket depth. The width of attached gin-
giva was calculated by subtracting the probing
pocket depth from the width of gingiva. Prob-
ing bone level was calculated by subtracting
the distance CEJ to gingival margin from the
distance gingival margin to bone.

Clinical crown length and presence of a gin-
gival scar were the final two chairside vari-
ables. The clinical crown length was measured
on the midfacial surface of the tooth from the
incisal edge (or tip) to the gingival margin,
parallel to the long axis of the tooth. Length
was measured to the nearest 0.1 mm using an
electronic caliper. Any gingival scars around
the teeth were recorded.
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Figure 3D

Radiographic evaluation
Measurements of intraoral radiographs

The senior author measured root length and
pulpal pathology from periapical radiographs.
Root length was defined as the distance from
a line connecting the mesial and distal CE] to
the root apex. The measurement was made to
the nearest millimeter. Radiographic pulpal
pathology in each tooth was defined as fol-
lows: partial obliteration — only a thin line of the
pulp canal remained; complete obliteration —no
evidence of the canal; and pulpal necrosis—
presence of a periapical radiolucent lesion or
root canal filling."”
Measurements of pretreatment panoramic
radiographs

The position of the impacted tooth was de-
termined on a panoramic radiograph. A per-
pendicular line was drawn from the most
apical point on the incisal edge (or the cusp tip
in the case of a canine) of the impacted tooth
to a line connecting the incisal edges of the
adjacent nonimpacted teeth (in the case of a
premolar, the most occlusal cusp was used as
a reference edge). The length of this perpen-
dicular line was measured in millimeters and
converted to a nonparametric scale as follows:
<12Zmm = Mildly impacted = 1; 12-15mm =
Moderately impacted = 2; >15mm = Severely
impacted = 3 (Figure 3).




Uncovering labially impacted teeth

Table Il
Visible Plaque Index and Gingival Bleeding Index
(Percentage of tooth surfaces)

Closed-eruption (N=12)

Apically positioned flap (N=18)
0 1 2

0 1 2
Visible Plaque index 83% 11% 6% 79% 21% 0%
Gingival Bleeding index 58% 35% 7% 52% 1% 7%

Photographic evaluation

Intraoral end-of-treatment and recall photo-
graphic slides were projected simultaneously
on side-by-side screens. Two experienced
orthodontists were asked to identify the test
teeth and record vertical malposition and dis-
coloration.
Method error

The error of the clinical measurements was
assessed by analyzing double sets of measures
made 5 minutes apart on 10 patients selected
at random. To test the error of the radio-
graphic measurements and the evaluation of
the photographic slides, duplicate evaluations
were made on the records of 10 patients 2
months after the first assessment. The method
errors for the probing pocket depths, gingival
margin to CEJ, clinical crown length, probing
attachment level, width of attached gingiva,
crestal bone height, and root length were cal-
culated using the formula:

Sx = square root(XD?/2N)

where D = the difference between duplicate
measures and N = the number of double mea-
surements.’® The errors were 0.08 mm, 0 mm,
0.10 mm, 0.09 mm, 0.14 mm, 0 mm, and 0.5 mm
respectively. The Kappa statistics calculated
between the evaluations of the color slides
were 0.8 for vertical discrepancies and 1.0 for
color change. There were no differences be-
tween duplicate measures for plaque index,
gingival index, pretreatment impaction sever-
ity, and pulpal change.
Data analysis

The apically positioned flap (N = 18) and
closed-eruption (N = 12) groups were analyzed
separately. Each variable was compared be-
tween the test tooth and its contralateral con-
trol. A paired two-sample t-test for means
(two-tailed) was employed for the following
variables: probing pocket depth, gingival mar-
gin to CE], clinical crown length, probing at-
tachment level, width of attached gingiva,
probing bone level, and root length. Differ-

ences between the Visible Plaque Index and
Gingival Bleeding Index were tested using the
Wilcoxon Signed-Rank test (two-tailed).
McNemar’s test (two-tailed) was used to ana-
lyze the differences between scores for pulpal
changes, the presence of scarring, and the color
photographs.

Results
Clinical evaluation

There were no statistically significant differ-
ences in the Visible Plaque Index and Gingi-
val Bleeding Index between the test teeth and
their contralateral controls in either group.
The percentage of tooth surfaces with each in-
dex is found in Table II.

In the closed-eruption group, the attached
gingiva was narrower on the distal surface,
and the crestal bone was located more apically
on the facial surface for the test teeth than for
the controls (P<0.05). No other differences
were found in the closed-eruption group
(Table III).

Several differences were observed in the
apically positioned group (Table III). The gin-
gival margin was located more apically on the
mesial and facial surfaces (P<0.01, Figure 4A),
the clinical crowns were longer (P<0.05, Fig-
ure 4A), more attachment was lost on the fa-
cial surface (P<0.05), and more bone was lost
on the mesial, facial, and distal surfaces
(P<0.01) for the test teeth than the controls.
The attached gingiva was wider on the facial
surface for the test teeth than the controls
(P<0.01, Figure 4C). Finally, there was signifi-
cantly more gingival scarring on the test teeth
relative to their controls (P<0.001, Figure 4E).
Radiographic evaluation
Measurements of intraoral radiographs

In both groups the test teeth had shorter roots
than their contralateral controls (P<0.05, Table
4). No differences in pulpal pathology were
found. However, 3 of the 18 test teeth in the
apically positioned flap group showed evi-
dence of partial obliteration. One of the 12
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Table Il
Clinical examination

Closed-eruption (N=12)

Test Control P-value Test Control P-value

Apically positioned flap (N=18)

Parametric variables’
Probing pocket depth-mesial 2.8(0.73) 3.0(0.78) p<0.6

Nonparametric variables?
Gingival scarring

-facial 2.1(0.57) 2.2(0.56) p<0.3 2.1(0.41)  2.3(0.59) p<0.1
-distal 3.1(0.70) 2.9(0.45) p<0.3 3.1(0.61) 3.3(0.91) p<0.6
Gingival margin-mesial 2.3(0.78) 2.3(0.62) p<0.6 2.1(0.67) 2.4(0.61) p<0.01*
-facial 0.9(1.12) 1.3(0.75) p<0.2 0.6(1.04) 1.3(0.69) p<0.01*
-distal 2.3(0.63) 2.4(0.63) p<0.7 2.3(0.69) 2.4(0.62) p<0.5
Crown length-mid-facial 9.9(1.24) 9.5(1.0) p<0.1 10.1(1.00) 9.5(0.98) p<0.02*
Probing attachment level-mesial -0.5(0.52) -0.7(0.77) p<0.6 -0.8(0.81) -0.7(0.69) p<0.5
-facial -1.3(0.96) -0.9(0.51) p<0.2 -1.4(1.15) -0.8(0.62) p<0.02*
-distal -0.8(0.58) -0.6(0.51) p<0.2 -0.8(0.79) -0.7(0.77) p<0.4
Width of attached gingiva-mesial 4.3(2.14) 4.6(1.48) p<0.4 5.6(2.78) 4.7(1.48) p<0.1
-facial 2.2(0.89) 2.0(1.18) p<0.3 3.5(2.08) 1.9(0.68) p<0.002*
-distal 3.5(1.49) 4.2(1.33) p<0.03* 3.9(2.08) 3.8(1.60) p<0.9
Probing bone level-mesial 1.7(0.49) 1.8(0.45) p<0.7 2.3(0.57) 1.8(0.71) p<0.007*
-facial 2.1(0.79) 1.6(0.51) p<0.02* 2.4(0.98) 1.6(0.61) p<0.002*
-distal : 1.8(0.45) 1.6(0.51) p<0.2 2.2(0.62) 1.7(0.57) p<0.007*

3.00.83)  3.1(0.53)  p<0.3

-No scarring 8(66.7%) 12(100%)  p<0.1 1(5.5%) 17(94.5%)  p<0.001*
-Mesial scar only _— _  — 2(11%) —_— —_
-Distal scar only 4(33.3%) —_—  — 5(28%) 1(5.5%) —
-Mesial + Distal scars = E— —_— 9(50%)  — —_
-All three surfaces — —_— _— 1(5.5%) _ —_
*Statistically significant, p<0.05
'"Walues given in millimeters, with standard deviations in ( )
2Number of teeth, with percentage of teeth in ()
teeth treated with closed-eruption had a root trol tooth.

canal filling. This patient had a pin placed
during the surgical procedure. The remaining
teeth had normal pulps.
Measurement of pretreatment panoramic
radiographs

The majority of canines and centrals in the
closed-eruption group were scored as moder-
ately impacted. In the apically positioned
group, the majority of the centrals were se-
verely impacted, while the canines were evenly
distributed between mild, moderate, and se-
vere (Table 4).
Photographic evaluation

No differences were found in the closed-
eruption group (Table 5). However, one of the
12 test teeth could not be evaluated from the
photograph. Of the remaining 11, the tooth
with placement of a pin during surgery dem-
onstrated color change. Vertical (intrusive)
relapse was seen in four test teeth and one con-
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The apically positioned flap group showed
differences in vertical position between test
and control teeth (P<0.001, Table V). Eleven
of the test teeth relapsed apically from their
end-of-treatment position (Figure 4C and E).
None of the control teeth showed any change
in vertical position from the end-of-treatment
to the time of recall.

Discussion

This investigation showed that the gingival
margins on the mesial and facial surfaces of the
test teeth were positioned farther apically rela-
tive to the nonoperated teeth in the apically
positioned flap group. This finding differs
from those of Vanarsdall and Corn®* who did
not report differences in the position of the la-
bial gingival margins after apically positioned
flap surgery. However, Woloshyn and col-
leagues!® found recession consistently after
uncovering palatally impacted canines. The




Figure 4A

Figure 4C

Figure 4E

differences between test and control teeth in
the present study were statistically significant,
but probably not clinically significant, since
only four of the test teeth had exposure of the
cementoenamel junction on the facial surface.

In the present study the clinical crown length
of the test teeth was greater than the
nonoperated controls in the apically positioned
flap group. This variable has not been mea-
sured in previous studies of labially impacted
teeth uncovered with the apically positioned
flap technique.>® The higher tendency for api-
cal gingival position and greater clinical crown
length produce uneven anterior gingival mar-
gins and may be unesthetic in the patient with
a high smiling lip line. Neither of these prob-
lems were observed in the teeth treated with
the closed-eruption technique.

Loss of attachment was found on the facial
surfaces of the test teeth in the apically posi-
tioned flap group. This problem did not oc-
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Figure 4B

Figure 4D

Figure 4F

cur in patients treated with the closed-eruption
technique. These findings differ from those of
Vanarsdall and Corn,” but are consistent with
studies of palatally impacted canines."”> A
likely explanation is that a labially impacted
tooth might have a thinner labial plate of bone,
and therefore have a greater risk of attachment
loss if uncovered with an apically positioned
flap.?* This potential for attachment loss
would not be as great with the closed-eruption
technique. The increased potential of plaque
accumulation around teeth exposed with an
apically positioned flap could also explain this
difference in outcome between the two tech-
niques.

The bone height on the facial surfaces was
more apical on the test teeth than the controls
in both the closed-eruption and apically posi-
tioned flap groups. Although bone loss was
observed in both groups, loss of attachment
was seen only in the apically positioned flap
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Figure 4

Recall photographs of
labially impacted cen-
tral incisors uncovered
with an apically posi-
tioned flap (left column)
and a closed-eruption
technique (right col-
umn).

A:Mildly impacted max-
illary left central inci-
sor, uncovered with an
APF, demonstrating
apical gingival margin
heights and increased
clinical crown length
relative to its contralat-
eral control.

B: Mildly impacted max-
illary left central incisor
uncovered with a CE
technique, with gingival
margin heights and
crown length similar to
its control.
C:Moderately impacted
maxillary left central in-
cisor, uncovered with
an APF, demonstrating
greater width of at-
tached gingiva and a
more superior incisal
edge than its control.
D: Moderately impacted
maxillary left central in-
cisor, uncovered with a
CE technique, with a
width of attached gin-
givaand a vertical posi-
tion similar to its con-
trol.

E: Severely impacted
maxillary right central
incisor, uncovered with
an APF, demonstrating
gingival scarring.

F: Severely impacted
maxillary right central
incisor uncovered with
a CE technique, essen-
tially indistinguishable
from its control.
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Table IV

Radiographic examination

Closed-eruption (N=12)

Apically positioned flap (N=18)

*Statistically significant, p<0.05

"Walues given in millimeters, with standard deviations in ()
2Number of teeth, with percentage of specific tooth type in ()
Pretreatment impaction severity: Mild: <12 mm; Moderate: 12-15 mm; Severe: >15 mm

Periapical variables' Test Control P-value
Root length 15.4(3.5) 16.2(3.3) p<0.03*
Panoramic variables?
Pretreatment impaction severity Mild Moderate Severe
-Centrals

a. Tooth #8 —_— — 1(16.7%)

b. Tooth #9 1(16.7%) 3(50%) 1(16.7%)
-Canines

a. Tooth #6 _ 2(33.3%) 2(33.3%)

b. Tooth #11 —_— 2(33.3%) —
-Lateral

a. Tooth #7 —_— —_ B

Test Control P-value
16.1(4.2) 17(4.6)  p<0.004*
Mild Moderate Severe
1(16.7%) —— 1(16.7%)
1(16.7%) 1(16.7%) 2(33.3%)
2(18.2%) 3(27.3%) 1(9%)
2(18.2%) 1(9%) 2(18.2%)
1(100%) —— —_—
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group. However, the amount of attachment
and bone loss may not be considered clinically
significant in either group.

The width of attached gingiva was greater on
the facial surface of the test teeth than the con-
trols in the apically positioned flap group. In
the closed-eruption group, the width of at-
tached gingiva was narrower over the operated
teeth. Several studies have investigated the
value of an adequate zone of attached gin-
giva.®¥ A wider zone of attached gingiva may
prevent gingival recession. However, in the
present study, the apically positioned flap
group showed apical migration of the gingival
margin, bone loss, and attachment loss even
though the zone of attached gingiva was wider
than the control teeth. Possibly an apically
positioned flap accelerates the passive apical
migration of the labial epithelial attachment.
In contrast, a tooth uncovered with closed-
eruption would duplicate natural tooth erup-
tion with a relatively delayed passive
migration of the labial gingival margin.

The presence of gingival scarring was a sig-
nificant finding in the apically positioned flap
group. These soft tissue bands may produce
an unesthetic appearance if the patient has a
high smiling lip line. These problems have not
been addressed in previous studies.*®® In
those teeth uncovered with an apically posi-
tioned flap, 90% had gingival scars compared
with 6% of the controls. Half of these test teeth
had noticeable soft tissue bands on both me-
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sial and distal surfaces. However, in the
closed-eruption group, no difference between
operated and nonoperated teeth was found,
demonstrating a lack of scarring with this pro-
cedure. The difference may be due to the sur-
gical procedure. In the apically positioned flap
procedure, the gingiva (positioned apically)
heals and attaches to the adjacent mucosa. As
the mucosal tissue is pulled incisally during
eruption, a vertical band of mucosa is pulled
down toward the alveolar crest. The higher the
impaction, the more apically positioned the
flap, resulting in a longer, more noticeable
band of mucosa. This mucosal artifact does
not occur in the closed-eruption technique
since the flap is sutured back into its original
position.

The present study showed significant intru-
sion of operated teeth relative to controls in the
apically positioned flap group. Following
orthodontic treatment, over 61% of the test
teeth had intruded. This problem was not seen
in the closed-eruption group. The finding is
consistent with previous reports of palatally
impacted canines which showed significant
vertical relapse.””” Although the cause of in-
trusion is not known, it may be related to the
positioning of the gingival flap during surgery.
If the flap is positioned high above the
mucogingival junction, it will heal to the adja-
cent mucosa. As the uncovered tooth is
erupted orthodontically, the mucosa will
stretch and may produce a tendency for verti-
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Table V
Photographic examination

Closed-eruption (N=12)

Apically positioned flap (N=18)

Photographic variables’
-Color change
-Vertical relapse

p<0.06

1(9%)
4(12%)

0(0%)
1(8%)

p<0.001*

0(0%)
11(61%)

0(0%)
0(0%)

*Statistically significant, p<0.05
"Number of teeth, with percentage of teeth in ()

cal relapse after appliance removal.

In both groups, test teeth had shorter roots
than their contralateral controls. Previous
studies have noted that root resorption may be
associated with the distance the root moves
through the bone.** However, the severity of
impaction did not appear to influence root
length in our sample. Possibly impacted teeth
have inherently shorter roots. This hypothesis
could not be tested in this study.

Although this study has reported several sig-
nificant findings, some limitations should be
mentioned. First, the sample did not allow di-
rect comparisons between the two surgical
techniques since the two groups could not be
strictly matched. Second, a larger sample size
would allow segregation of the groups accord-
ing to pretreatment severity of impaction. This
would help to elucidate the role of initial tooth
position on the periodontal and esthetic out-
comes of treatment. Finally, the method error
for the clinical variables was small in this
study. This could suggest examiner bias since
all measurements were performed at only one
session. However, the test and control teeth
were in the same subject, and since they were
exposed to the same bias, this would maximize
the accuracy of comparisons between the two
teeth.

It is apparent from the results of this study
that more periodontal and esthetic disadvan-
tages may be expected with the apically posi-
tioned flap technique than with the
closed-eruption technique. Accordingly, the
indications for use of the apically positioned
flap technique may be questioned. The verti-
cal and horizontal position of the impacted
tooth and the amount of gingiva have been
used by some surgeons to determine the ap-
propriate technique.® If the tooth is impacted
in the middle of the alveolus or high in the ves-
tibule near the nasal spine, the closed-eruption
technique may be the treatment of choice.'*"?
However, if the tooth requires more attached

gingiva or is displaced lateral to the edentu-
lous area, an apically positioned flap may be
the best choice.® Future studies are needed to
validate these suggested criteria.

Conclusions

1. Labially impacted maxillary anterior teeth
uncovered with an apically positioned flap
technique have more unesthetic sequalae than
those uncovered with a closed-eruption tech-
nique.

2. Negative esthetic effects, such as increased
clinical crown length, increased width of at-
tached tissue, gingival scarring, and intrusive
relapse were evident in the teeth treated with
an apically positioned flap.

3. Periodontal attachment differences be-
tween uncovered and contralateral control
teeth were not clinically significant in either
the apically positioned flap or closed-eruption
groups.
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Commentary: Uncovering

labially impacted teeth

D.P. Mathews, DDS

I I There has been a paucity of information
in the literature concerning the manage-
ment of labially impacted maxillary ante-

rior teeth, and this well-done article provides a re-

freshing look at two surgical techniques— apically
positioned flap and closed-eruption—for uncov-
ering impacted teeth. With a few modifications,

Vanarsdall and Corn’s work® has stood as the hall-

mark on this subject.

The authors do an excellent job detailing the vari-
ous periodontal and esthetic parameters. Al-
though the limited sample size and small number
of clinicians could be criticized, the findings match
my clinical observations over the last 20 years.

Either technique, performed improperly, can
have unfavorable sequelae, and problems most
certainly develop with improper orthodontic man-
agement. The main problems | have seen are too
rapid extrusion and improper force direction.
Rapid eruption can lead to attachment loss and re-
cession, especially in the APF cases. With CE cases,
it is imperative to mimic the “natural” eruption
through the ridge crest. With improper mechan-
ics the tooth can erupt through the mucosa or too
close to the mucogingival junction, resulting in at-
tachment loss and inadequate gingiva.

The orthodontist should actively communicate
with the surgeon to determine the appropriate un-
covering technique. Some cases are best treated

with the CE technique while others must be
treated with APF to allow access for the appropri-
ate mechanics to erupt the tooth.? The surgeon
should take detailed surgical notes and an
intraoral photograph when the tooth is uncovered.
This information helps the orthodontist determine
the appropriate mechanics, especially with CE
cases and palatally impacted teeth.

An interesting finding in this research is the pre-
ponderance of vertical relapse in APF cases.
Again, my experience is consistent with this in
high, labially impacted cases. An interesting ques-
tion is whether fiber release or longer retention
would nullify this tendency. Further research
would be helpful. Not surprising was the finding
that the CE technique produced a better esthetic
result.

In 1977, Vanarsdall and Corn challenged us to
“initiate research in the area so that a better un-
derstanding of the soft tissue reaction to tooth
movement can be achieved.” This article answers
that challenge and should open the door for fur-
ther study. Many of us would welcome more re-
search comparing other arenas of periodontal
surgery, such as fiber release, frenectomy tech-
niques, and uncovering other impacted teeth, and
their effects on orthodontic results.

D.P Mathews is a periodontist in Tacoma, Wash.
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