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Abstract
Background Immediate implant placement in the presence of intact extraction alveoli has frequently been reported, while hardly
any reports on immediate implant placement in missing buccal bone can be found in literature.
Objectives This pilot study evaluates esthetic outcome and soft and hard tissue level changes of immediate implant placement
with immediate provisionalization in patients with partially/completely missing buccal bone without any further augmentation
procedure in the maxillary anterior zone.
Material and methods Twelve patients (TG) with partially to completely missing buccal bone designated for extraction and
flapless immediate implant insertion in the anterior zone of the maxilla were included. Patients randomly selected out of a larger
group of patients with immediate implants with intact alveoli served as controls (CG). Immediate provisionalization was done
without any further augmentation of the alveolar ridge. Marginal hard and soft tissue levels, PES, and implant success were
evaluated during a 1-year observation period.
Results The defect of the buccal alveolar bone was 4.96 mm (min., 2.26 mm; max., 9.68 mm) and the mean mesio-distal
extension 4.25 mm (min., 3.2 mm; max., 5.91 mm). Preoperative PES differed significantly between TG (9.68) and CG
(12.25) and improved in TG postoperatively with no significant difference to CG after 1 year (TG, 10.91; CG, 11.3). The buccal
soft tissue level remained almost unchanged over the observation period (TG preop, 0.86 mm± 0.90 mm; 1 year, 0.91 mm±
0.96 mm; CG preop, 0.98 mm± 0.87 mm; 1 year, 0.98 mm± 0.87 mm and did not show any correlation with either the mesial/
distal bone level or the initial buccal vertical defect at any point of time.
Conclusions These clinical results provide evidence that immediate implant placement without additional augmentation, but
with immediate provisionalization might be a viable treatment alternative even with missing buccal plate in the esthetic
maxillary zone.
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Introduction

Immediate implant placement in the anterior maxillary zone is
a potential approach for meeting patients’ requests and desires
regarding treatment time, treatment costs, and esthetic out-
come, especially for cases with single tooth restorations.
Immediate placement of an implant in the extraction alveolus
is to counteract the extraction-related bone loss: As early as
two weeks following tooth extraction, the complete segment
of the bundle bone of the buccal plate will be fully absorbed
[1] with concomitant resorption of the bony alveolar margins.
After 3 months, the loss of bone level will be 0.2 mm lingually
and about 0.6 mm in buccal position [1, 2]. Thus, the first year
after tooth extraction will be associated with a horizontal loss

Principal findings Both treatment approaches, immediate implantation
and immediate provisionalization in intact extraction sockets as well as in
alveoli with buccally missing bone rendered similar outcomes with regard
to PES, height of the buccal gingival margin, and the peri-implant bone
level after 1 year.
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of the alveolar process being most pronounced in the area of
the buccal lamella [3].

Considering the clinical results of immediate implant
placement with regard to the preservation of the buccal lamel-
la, an average loss of vestibular soft tissue height ranging
between 0.7 ± 0.57 and 1,0 ± 0.9 mm can be observed [4].

It is especially with immediate implant placement that
different treatment approaches have been described, predom-
inantly being based on personal experience and scientific
evidence from clinical studies. The following factors may
be considered as appropriately supported by clinical
evidence:

Mucoperiostal elevation in the course of immediate im-
plant placement may result in major bone loss, especially on
the buccal lamella [5, 6] with the alveolar bone loss increasing
with the frequency of bone denudation [7].

The implant should be inserted into the palatal alveolar
wall without contacting the buccal bone lamella [8]. In this
respect, superior esthetic results have been described with a
gap of > 2.5 mm between implant and anterior alveolar mar-
gin [9]. Some authors request insertion of bone replacement
material or autologous tissue as with a distance of > 2 mm
between buccal lamella and implant [10, 11]. However, no
comparative assessments supporting this expert opinion
have yet been reported according to the knowledge of the
authors.

A recently published study was able to show that placing a
deproteinized bovine bone graft with 10% collagen signifi-
cantly reduced the horizontal bone resorptive changes occur-
ring in the buccal bone after the immediate implantation in
fresh extraction sockets [12] while no such effect could be
demonstrated in previous animal studies [6, 13].

A literature review revealed that—apart from the bony sup-
port of the buccal gingiva—immediate prosthetic restoration
of the implant with a provisional crown and a flapless ap-
proach will be of critical importance [14].

Regardless of a potential filling of the defect, this type of
implant therapy will represent a meaningful complementation
of treatment for preserving the buccal lamella and the sur-
rounding soft tissue, especially for the esthetically demanding
anterior maxilla [15, 16].

In all these studies, presence of the buccal bone lamella had
been a principal prerequisite. Thus, it is also seen as a basic
requirement that the buccal bone lamella must be preserved
for allowing immediate implant placement. According to cur-
rent scientific opinion, loss of the buccal lamella constitutes a
contraindication for immediate implant placement, and a
socket preservation technique should be used instead in such
cases [17].

A single exploratory cohort study in an overall 16 patients
evaluated the performance of a flapless surgical approach for
immediate implant placement, simultaneous alveolar ridge
augmentation, and immediate provisionalization in patients

with complete loss of the facial bony lamella. On average,
interproximal marginal bone levels stabilized at 1.0 to
1.3 mm above the first thread and marginal esthetics, as
assessed by the pink esthetic score (PES), was by large pre-
served [11]. Currently, no other publications discussing the
changes of soft and hard tissue in the presence of buccal de-
hiscence are available.

Thus, the purpose of this pilot study was to report the re-
sults for immediate flapless placement of implants with im-
mediate provisionalization in the anterior maxilla with partial-
ly or completely missing buccal bone and without further
socket grafting.

Material and methods

The following criteria/requirements had to be fulfilled for in-
clusion in this pilot study in a consecutive patient population:

- Presence of a single tooth to be extracted in the esthetic
zone of the maxilla [13–23].

- Presence of a partial defect of the buccal bony alveolar
lamella (at least 25% of the length of the corresponding
tooth) up to a completely missing buccal plate as shown in
a preoperative cone beam computed tomography (CBCT).
Patients with exclusive fenestration defects—i.e., with at
least partially preserved crestal bridge of the buccal alveolar
wall—were excluded.

- Acceptance of the prevailing esthetic situation by the
patient prior to starting treatment and no wish for any changes.

The test group (TG) was compared with a randomly select-
ed patient cohort of identical size showing no defects of the
bony vestibular lamella but requiring restoration using single
tooth implants (control group/CG).

Thus, the inclusion criteria for the CG had to be identical to
those of the TG, except the presence of an intact buccal bony
alveolar lamella.

Randomization was done with the function sample in R
[18] out of all patients fulfilling the inclusion criteria for CG
retrospectively (n = 415). (Fig. 1).

The same therapeutic procedure was used for both groups.
All implant placements were done by the same surgeon.
Preoperatively, the patients were given a single oral antibiotic
dose of 2 g amoxicillin/clavulanic acid (Augmentin®,
GlaxoSmithKline Pharma GmbH, Vienna). Following cau-
tious and utterly careful tooth extraction, the alveola was care-
fully excochleated without elevating the flap and under careful
preservation of the papilla. A dental implant (NobelReplace
Tapered, Nobel® Biocare, Kloten, Switzerland) was inserted
into the apical or palatal portion of the alveolar process ac-
cording to the drilling protocol for achieving a torque of at
least > 35 Ncm. The buccal crestal margin of the implant had
to be at least 3 mm below the deepest indention of the gingival
margin and 3 mm palatally of the same [8]. The implant had
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no direct contact with the buccal portions of the facial bone or
soft tissue. Thus, the orientation of the implant position was
soft-tissue- but not hard-tissue-related. As already described in
a different context, provisional rehabilitation in both groups
was done using a copy abutment [19] initially in synthetic
material exactly imitating the gingival emergence profile of
the original tooth. Special care was taken not to give any
pressure due to the abutment design to the soft tissues as seen
by a change of the color from pink to white as this might
influence the soft tissue margin [20]. On the 3rd to 5th post-
operative day, this abutment was replaced by a copy of zirco-
nium oxide and fixed with a torque of 20 Ncm. Both abut-
ments were provided with the same provisional crown having
no interproximal contact with neighboring teeth or eccentric
contact with opposing teeth. The patients were permitted to
continue their routine oral hygiene still on the day of surgery
using a toothbrush with soft bristles. After a healing phase of
3–4 months, the abutment screws were fixed using a torque of
25 Ncm, and the provisional crowns were replaced by ceramic
crowns (Initial Zr-FS®, GC, Leuven, Belgium) by the use of
conventional impression technique (Impregum®, 3 M, St.
Paul/Minnesota, USA). In case of a possible visibility of abut-
ment margins due to mucosal retraction, the abutment was
ground using diamond drills (Komet®, Lemgo, Germany)
taking special attention not to touch the soft tissue. The defin-
itive abutments were neither removed at that time nor at any
later point of time.

The buccal defect was determined by sagittal reconstruc-
tion according to the longitudinal axis of the implant in the
postoperative CBCT scan (Classic iCAT, Imaging Sciences
International, Hatfield, PA, USA, imaging mode 0.25 voxel
High Resolution, Carestream®, Atlanta, USA). The distance
between two verticals on the implant axis from the most crest-
al bone margin to the upper implant edge yielded the vertical
defect of the buccal lamella. (Fig. 2).

In addition, the maximum size of the defect was evaluated at
the transverse section and vertical to the implant axis (Fig. 3).

For assessing the mesial and distal bone level, intraoral
radiographs (Sidexis®, Sirona, Bensheim, Germany) were
taken on the day of surgery and 4, 6, and 12 months postop-
eratively. The distance between the upper edge of the implant
and the first contact of the bone with the implant body was
determined both mesially and distally following calibration
with the known implant length. Negative values represented
a bone defect, while positive ones a bone level exceeding the
implant margin.

Fig 2 Measurement of the defect of the buccal lamella. (1) Vertical to
implant axis at bone level on buccal side. (2) Vertical to implant axis at
level of upper implant edge. (3) Length of the vertical bone defect

Fig 1 Flow chart of the study design
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For assessing the buccal soft tissue profile, intraoral photo-
graphs (Canon EOS-1D X, Canon EF 100 mm f/2.8 L Macro
IS USM, Macro Ring Lite MR-14EX) were taken preopera-
tively and postoperatively after 1 year. The images each com-
prised the region to be assessed as well as the contralateral
tooth (Fig. 4).

The parameters assessed included the pink esthetic score
(PES) [21]: the mesial and distal papilla, the level, contour,
color, structure and texture of the soft tissue, and the alveolar
ridge of both the test and the control tooth. All measurements
of the PES were taken in blinded manner by two students in
training for dentist, an experienced implantologist and an ex-
perienced implant prosthodontist.

In addition, a straight line was placed through the most
apical point of the gingiva of the neighboring teeth of the
implant, and a vertical to this line to the most apical point of

the mucosa of the implant crown was determined.
Measurements were done in mm based on the actual crown
length of one of the neighboring teeth. The preoperative set-
ting on the baseline photograph was taken as zero point of the
recession measurement. Positive values represented a gain,
negative values, a loss in marginal mucosa (recession). For
documenting the course of the mucosal recession, photo-
graphs were taken immediately, postoperatively, and at week
1 and months 1, 4, 6, and 12.

Statistical evaluation

The results were evaluated using descriptive statistical analy-
sis. Potential differences between the study cohorts were eval-
uated using the Mann-Whitney U test and the Wilcoxon
signed rank test; potential correlations were studied using
the Wilcoxon rank sum test. A p level of < 0.05 was taken
as significance level. The primary outcome was the difference
of soft tissue esthetics after 1 year in single-tooth immediate
implants and immediate provisionalization between partially/
completely missing buccal bone and sites with intact buccal
bone. H0- there was no difference in PES, H1- both groups
differ.

Secondary outcome was the difference in marginal bone
level between those two groups after 1 year of function. H0-
groups do not differ in terms of bone level, H1- groups differ.

The control group was selected by the random sample. [22]
Since there did not exist any comparable study to calculate

a power analysis before this pilot study, a post-hoc power
analysis (means; Wilcoxon-Mann-Whitney) [23] was per-
formed for PES and for the bone level values.

The study had been reviewed and approved by the Ethics
Committee of the Medical University Vienna (No. 497/2010).

Fig. 4 Pictures of the clinical course for two patient cases. TG (1) upper row: right central incisor: preoperative (1a), postoperative (1b), and 1-year post-
implantation (1c) and CG (2) bottom row: left lateral incisor preoperative (2a), postoperative (2b), 1-year post-implantation (2c)

Fig. 3 Measurement of the defect in mesio-distal direction (= 4.02 mm).
Location 1 marks the start of the defect mesial to the implant in region 11.
Location 2 represents the endpoint of measurement distal to the implant
11
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All the statistical calculations were done by a statistician who
was not involved in any further investigations of the present
study.

Results

An overall 11 males (average age 50.4 years) and 13 females
(average age 42.5 years) were enrolled in the study. The
study group TG comprised 4 males and 8 females. The im-
mediate implants involved 2 implants in the location of the
canine (2 TG, 0 CG), 7 cases in the location of the lateral
incisor (3TG, 4 CG), and 15 cases in the location of the
central incisor (7 TG, 8 CG). The causes of the tooth loss
were root fractures (TG 7, CG 3), dental trauma (TG 1; CG
0), chronic apical periodontitis (TG 2; CG 1), crown fracture
(TG 0; CG 6), external root resorption (TG 0; CG 1), and
internal granuloma (TG 0; CG 1).

Conical implants with a diameter of 4.3 mm and a length of
13 mm (n = 11) or 16 mm (n = 14) were used. The postoper-
ative course was free of complications, and all implants
remained under function during the complete follow-up peri-
od. Before taking the impression for the final crown, minimal
reshaping of the buccal margin of the ceramic copy abutment
(less than 0.2 mm) had to be performed in every patient re-
gardless of the group. Figure 3 shows two clinical examples
for TG and CG.

At the time of implant placement, the average vertical de-
fect of the buccal lamella in the TG was 4.96 mm (min.,
2.26 mm; max., 9.68 mm) and the average mesio-distal exten-
sion was 4.25 mm (min., 3.2 mm, max., 5.91 mm).

The average postoperative bone level for the TGwas 2.60
± 2.67 mm (mesial, 2.46 ± 3.45 mm; distal, 2.97 ± 2.40 mm)
and for the CG was 1.72 ± 1.09 mm (mesial, 1.55 ± 1.43.
mm; distal, 1.88 ± 0.96 mm) (p = 0.51) and the bone level
at 12 months was 1.58 ± 2.33 mm (mesial, 1.42 ± 2.32 mm;
distal, 1.75 ± 2.34 mm) for TG and 1.42 ± 0.71 mm (mesial,
1.24 ± 0.76 mm; distal, 1.59 ± 0.82 mm) for CG (p = 0.41)
(Fig. 5). Although the effect of time on mesial and distal
bone level was obvious for both groups together (p = 0.01),
this effect could no longer be demonstrated upon separate
evaluation of TG and CG (p > 0.05). The average
preoperative PES score was 9.68 ± 2.52 in the TG and 12.
25 ± 1.29 in the CG (p = 0.005) and the scores after 1 year
were 10.91 ± 2.6 (TG) and 11.3 ± 2.31 (CG) (p = 0.621). The
difference between the preoperative PES scores and those of
the postoperative evaluation was significant for the TG (p 0.
028), but not for the CG (p = 0.271) (Tab. 1). Overall, the
total PES scores improved in 12 patients (TG, 8; CG, 3) from
the preoperative setting to 12 months postoperative,
remained unchanged in 6 patients (TG, 3; CG, 3) and dete-
riorated in 6 patients (TG, 1; CG, 5). The changes of the
individual parameters of the PES at year 1 postoperative

can be seen in Table 1. A post hoc two-sample power calcu-
lation of PES revealed a power of 0.89909 (α = 0.05). The
post hoc power calculation for bone level gave a power of 0.
16665.

The average preoperative height of the gingival margin was
− 0.86mm± 0.9 mm in the TG and 0.98mm± 0.87mm in the
CG; the height immediately postoperative was − 0.56 mm±
0.45 mm (TG) and − 0.40 mm ± 0.39 mm (CG), and after
1 year − 0.91 mm ± 0.96 mm (TG) and − 0.98 mm ±
0.87 mm (CG), respectively (Fig. 6).

The change of the gingival margin showed no significant
difference in either of the two groups within1 year (p > 0.05).

At no point of time, a significant correlation between the
measurement of the mucosal recession and the vertical and/or
mesio-distal bone defect could be seen (Table 2).

Discussion

The present study evaluates the clinical results at a time of 1-
year-post immediate implantation and immediate
provisionalization of single-tooth implants in the esthetic zone
of the maxilla with partially or completely missing buccal
lamella without any additional augmentation measures.

Acceptance of the preoperative situation with regard to
esthetic parameters (PES) was a prerequisite for study enroll-
ment of patients. The key factors described by some of the
authors, such as patient’s smile line/lip line, gingival pheno-
type, as well as acute or chronic inflammatory processes in the
implantation area [24] were neither inclusion nor exclusion
criteria for this study. In contrast to the traceability of the
PES [25], it is especially the gingiva type that is more contro-
versially discussed with regard to its assessment and also its
reproducibility [26].

For avoiding a potential impact of surgery-related factors
on measurement results, all surgical interventions were per-
formed by the same experienced implantologist who was not
involved in any further evaluation of the results.

In addition and for avoiding any traumatization of the soft
or hard tissue by elevation of the soft tissue with a potential
impact on the results [27], the surgical intervention was per-
formed as a flapless procedure, and the bone defects were
evaluated in a three-dimensional postoperative CBCT. The
upper edge of the implant body was taken as reference point.
As positioning of the implants itself was determined by the
mucosal margin (3 mm below the mucosal margin) and thus
was located below the margin of a potential buccal lamella, it
can be assumed that—upon open defect measurement—
actually larger vertical defects were present than those mea-
sured as median with 4.96 mm (min. 2.96 mm, max.
9.68 mm).

Moreover, the present s tudy used immedia te
provisionalization for all implants in order to minimize
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traumatization since it could be shown that every single oper-
ative intervention around implants had a significant new de-
teriorating influence on both peri-implant soft and hard tissue
[7, 27] The PES was used for measuring the esthetic results in
this study. The TG showed a significantly worse average PES
at baseline (9.68) as compared to the CG (12.25). However,
this difference could no longer be demonstrated statistically
after 1 year (TG, 10.91 ± 2.6; CG, 11.3 ± 2.3). This result was
due to the significant improvement of the PES in the TG and a
worse assessment in the CG, though not being statistically
significant. Based on a very good preoperative average assess-
ment, 5 patients in the CG, but only one patient in the TG,
showed a worse PES score after 1 year, while 8 patients in the
TG, but only 3 patients in the CG showed an improved score.
This improvement in the TG was primarily due to the signif-
icantly better assessment for those parameters of the PES be-
ing related to alveolar ridge, soft tissue structure, and soft
tissue color. With regard to the parameters alveolar ridge and
soft tissue contour, an alignment between the two groups after
1 year was seen due to the improved rating in the TG with a
concurrent poorer rating in the CG. Obviously, the buccal
bone lamella present showed postoperative catabolic remod-
eling resulting in a consequent volume loss of the alveolar
ridge and an associated loss of soft tissue contour. [12] In
obvious contrast, the esthetic aspect of the alveolar ridge in
the TG remained constant during the first postoperative year
as compared to the preoperative rating or the patients experi-
enced an improvement of soft tissue contour, possibly due to a

postoperative decrease of preoperative signs of inflammation.
Similar results have been reported for other investigations of
immediate implants without buccal defects [28]. A significant
improvement in PES in the context of immediate implant
placement has also been reported with simultaneous flapless
augmentation with autogenous bone and connective tissue
graft [29].

Other studies of immediate implant placement with pre-
served buccal lamella have reported a recession of the mar-
ginal mucosa of an average 0.5 mm [30]. In this study, the
recession after 1 year was − 0.91 mm± 0.96 mm (TG) and −
0.98 mm± 0.87 mm (CG), respectively. Thus, the procedure
with immediate implant placement and immediate restoration
described served to largely avoid the loss of the height of the
buccal mucosa. The rather palatal implant position also ap-
peared to have a particular impact: implants placed in exces-
sively buccal position show a tendency of recession partly
being as much as three times as high [30]. Similarly, the par-
tially to completely missing buccal lamella obviously showed
no impact on the mean height of the buccal soft tissue, even
though differences in absolute gingiva height could be mea-
sured in individual cases. For the measurement of the mesial
and distal bone level, it must be considered that with immedi-
ate implant placement, this level will not be at the height of the
upper implant edge as with a late implant placement, but be-
low (TG, 2.60 ± 2.67 mm; CG, 1.72 ± 1.09 mm). From this
deep postoperative level, there will be a gradual shift towards
the upper implant edge within the period of 1 year. The reason

Fig. 5 Bone level test group
(TG), control group (CG),
postoperative and at months 4, 6,
and 12; 0 = bone level at level of
upper implant edge
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why in both groups the distal bone level was lower than the
mesial level still remains to be elucidated.

Thus, similar values could be found after 1 year as reported
by other authors with both immediate implants [31] and de-
layed implants [32]. They are, however, somewhat higher than
those reported in a recently published study of immediate and
early loading of flapless placed single implants in healed sites

[33]. Possible differences may be due to the fact that in this
study, a flapless procedure with immediate implant placement
was used, and the depth alignment of the implants upon place-
ment was soft-tissue-related and not determined by the hard
tissue level.

In the present study, a significant impact of time on the
bone level could be measured when assessing both groups

Table 1 Mean values and standard deviations (SD) of the individual parameters of the Pink Esthetic Score (PES) for test group (TG) and control group
(CG) preoperative and at postoperative year 1 with the p values related to the respective parameters of the group and the follow-up period

Preoperative Year 1 postoperative

Parameter TG CG p TG CG p

Mean SD Mean SD Mean SD Mean SD

Mesial papilla 1.89 0.30 1.82 0.33 0.571 1.77 0.36 1.62 0.40 0.243

Distal papilla 1.61 0.36 1.70 0.39 0.482 1.68 0.40 1.65 0.38 0.853

Soft tissue level 1.59 0.64 1.88 0.13 0.589 1.36 0.79 1.48 0.51 0.913

Soft tissue contour 1.30 0.55 1.73 0.28 0.030 1.50 0.64 1.65 0.41 0.634

Alveolar ridge 1.55 0.44 1.88 0.18 0.045 1.52 0.51 1.65 0.47 0.635

Soft tissue texture 0.95 0.58 1.62 0.29 0.009 1.64 0.44 1.62 0.46 1

Soft tissue color 0.80 0.47 1.62 0.38 0.001 1.43 0.43 1.62 0.44 0.280

Fig. 6 Median, 1st, and 3rd
quartile, min., and max. of the
mucosal margin in mm in the TG
and the CG at the various time
points of measurement and in
relation to the contralateral tooth.
Positive values represent a course
of the mucosamargin closer to the
crown, negative ones a course
being closer to the implant
(recession)
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together, while this effect could no longer be statistically dem-
onstrated when assessing bone levels separately in TG and
CG. It must be assumed that this will be the case with a larger
number of patients. As a matter of fact, no significant differ-
ence between TG and CG could be measured: a partially or
completely missing buccal lamella obviously had no impact
on either the mesial and distal bone level post-implantation or
on the regenerative potency of this site during a follow-up of
up to 1 year. Since the post hoc power regarding the bone level
was weak (16.7%), a final conclusion about the influence of
missing buccal bone on the mesial and distal bone level cannot
be drawn from this pilot study. Further studies with larger
patient cohorts have to prove these results. The larger standard
deviation of the bone level in the TG (2.33 mm) versus the CG
(0.71 mm) observed in this study may possibly be due to the
two alveoli of the upper canine additionally used in the TG
which were not recorded in the CG. Nevertheless, the TG
showed a similar mean bone level (1.58 mm) versus the CG
(1.42 mm) after 1 year.

As an additional result, the present study also showed that
no correlation of the height of the mucosal margin with the
dimensions of the original defect of the buccal lamella or with
the mesio-distal bone level at the respective assessment time
points could be determined. The presence of a buccal soft
tissue maintained at the normal height does not provide any
evidence of an adequate preservation of the underlying bone
structure. A virtually identical mucosal height in both TG and
CG suggests that the buccal soft tissue has remained stable for
up to 1 year even without bone support. It remains to be
investigated whether this was also associated with a regener-
ation of the buccal bone. According to the authors
“Knowledge no such evidence has yet been reported in liter-
ature.” It has to be pointed out, that the observation period of
this pilot study is rather short, and that a possible deterioration
of PES may occur thereafter though there is evidence, that
PES remains stable between 1 and 2 years [34] and up to
10 years [35] after implantation in the esthetic zone of the
anterior maxilla. Further studies in a larger patient population
and with prolonged follow-up periods will be required for
providing final answers to this question.

Overall, the results for the TG were comparable to other
results with immediate implants having been inserted under
favorable bone conditions [36–38].

Hence, the results of this pilot study show that with a partial
or complete loss of the buccal lamella, immediate implant
placement without any additional augmentation, but with im-
mediate provisionalization represents a potential treatment op-
tion for replacing non-preservable teeth in the esthetic zone of
the maxilla.

Nevertheless, it must be stated that the present study is a
pilot study. Our findings need to be confirmed in a study with
larger cohorts with a bigger power. Furthermore, the results
with missing buccal bone without augmentation have to be
compared with the results of additional buccal augmentation
together with immediate implantation and immediate
provisionalization in a prospective randomized trial.
However, acceptance of the preoperative esthetic setting by
the patient will be a prerequisite for such an approach.
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Table 2 Correlation coefficient and p values of the measured mucosal recession with the mesio-distal defect at the various time points in the TG

Vertical defect (TG) Mesio-distal defect (TG)

Correlation coefficient p value (two-sided) Correlation coefficient p value (two-sided)

Postoperative 0.429 0.337 0.270 0.558

1 week 0.000 1.000 0.286 0.456

1 month − 0.191 0.573 0.210 0.535

4 months 0.004 0.991 0.109 0.780

6 months 0.107 0.769 − 0.079 0.828

12 months − 0.167 0.667 − 0.126 0.748
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