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1 | INTRODUCTION

The purpose of this report is to describe a protocol for
the fixed restoration of multiple periodontically compro-
mised adjacent failing teeth, combining immediate implant
placement, papilla support, and sequential treatment. The
“one-by-one” concept is intended to preserve papillae and
soft tissue contours even without an interproximal bony
support.

The esthetic outcomes of implant therapy have emerged as
being of great importance among both clinicians and patients.
Immediate implant placement (IIP) and provisionalization
have been widely described as a protocol for the replacement
of single failing anterior teeth, with high survival and success
rates." This technique allows the maintenance of gingival
contours even in compromised periodontal conditions, reduc-
ing treatment time and drawbacks.

teeth, papilla preservation

In an immediate implant placement and provisionalization strategy, the esthetic re-
sults of multiple adjacent implants can be obtained even with compromised perio-
dontium by implementing the “one-by-one” protocol. Staged extractions of multiple

adjacent teeth to maintain soft tissue architecture are a key feature of the technique

esthetics, fresh extraction, immediate implant placement, immediate provisionalization, multiple

However, for anterior dental implants, esthetic outcomes
are strongly related to peri-implant mucosa, bone architec-
ture,* and the surgical protocol.5

The papilla is an interdental soft tissue whose dimensions
in implantology are considered as a function of interproximal
tooth surface and contact point. It is composed of free and
attached parts. On the buccal and lingual walls, the papilla
is convex and keratinized, whereas under the contact point,
the col is concave and not keratinized.® The dimension of
the papilla around teeth is linked to the dentogingival com-
plex (DGC). This anatomic complex, described by Gargiulo
et al in 1961,” is about 3 mm high on the buccal and lingual
sites. In the interproximal areas, the dimension of the DGC
is increased (about 4.5 to 5 mm), mostly by the mechanical
support of the adjacent teeth.®

It is well known that when an adjacent tooth support is
removed, the dimensions of the interproximal dentogingival

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium,

provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2020 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

2664 wileyonlinelibrary.com/journal/ccr3

Clin Case Rep. 2020;8:2664-2672.


www.wileyonlinelibrary.com/journal/ccr3
mailto:﻿
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dr.georges.khoury@gmail.com

KHOURY ET AL

complex suffer from collapse and reach a dimension similar
to that of the unsupported facial DGC (3 mm).

However, this process greatly depends on the existing
bone architecture and gingival biotype.

The normal osseous architecture follows the cementoe-
namel junction and is located 2 mm apically. This results in
a scallop shape that is more apical on the facial and lingual
aspects of the tooth and peaks at a height of about 3.5 mm
more in the interproximal area. However, certain morpho-
logical variations can lead to inadequacies between the
gingiva and the underlying bone. The greater the mismatch
between the interproximal bone and the gingival scallop
(DGC > 4.5 mm), the greater the potential for papilla loss
and morphological variations.

These anatomical considerations are particularly import-
ant when replacing multiple adjacent teeth with fixed im-
plant restorations in the anterior maxilla. Highly demanding
though poorly documented,” the result of immediate implan-
tation of multiple adjacent teeth is unpredictable with respect
to restoring the contour of the interimplant soft tissue.

The dynamics of the interproximal gingiva, its relation-
ship with the underlying osseous architecture and the role of
adjacent teeth support must be evaluated to minimize papilla
loss.

e Adequate initial gingival architecture and biotype

e The timing of the implant placement: The purpose of IIP
and non-loaded immediate provisionalization (IP) is to
maintain the papilla at the time of tooth removal.

e Surgical: flapless extraction and implant placement with
adequate (>35Ncm) primary stability and connective tis-
sue graft.

e Three-dimensional implant alignment: An interimplant
distance of at least 3 mm must be established. Moreover,
the palatal position helps to limit vertical buccal recession.

This article highlights the possible role of immediate im-
plant, immediate provisionalization, and sequential extraction
to maintain the papilla architecture in multiple anterior adja-
cent extraction sites, even in the case of an impaired osseous
contour. Written informed consent was obtained from the pa-
tient for this case report.

2 | CLINICAL CONSIDERATIONS

A 40-year-old woman in general good health, a nonsmoker,
with two failing maxillary central incisors was referred for
possible immediate implant-supported rehabilitation in 2014.
The patient had a history of a trauma associated with peri-
odontal disease and tooth mobility class III. The upper left
central incisor was endodontically treated after multiple
assessments of sensitivity by a general dentist (Figure 1).
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FIGURE 1 Radiographic evaluation of the failing central incisors

FIGURE 2 Smile line and clinical view of the failing central
incisors due to a previous trauma associated with periodontal disease

Periodontal pockets were about 4 to 6 mm around both upper
central incisors, without suppuration or gingival alterations.
The patient complained about tooth migrations, mobility, and
dyschromia. Nevertheless, she had a high esthetic demand
due to a high smile line (Figure 2), and she declared her inter-
est in a fixed prosthesis.

The initial phase consisted in scaling and root planning of
the failing teeth with oral hygiene instructions. Three months
later, periodontal health was assessed. No residual pocket
deeper than 3 mm was highlighted, and no bleeding occurred
when probing. However, tooth mobility, misposition, and dy-
schromia were the reasons for extraction due to the patient's
esthetic demand and the difficulty of administering ortho-
dontic treatment.
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Prior to surgery, a clinical examination was performed to
assess a thick'' and scalloped biotype, with a slight recession
of 1 mm on the upper left central incisor. Both teeth had an
ovoid crown shape without an interproximal contact point.
However, the tip of the papilla had the same coronal position
as the adjacent teeth.

Three-dimensional radiographic examinations were car-
ried out using cone beam computed tomography (CBCT).
Bone volume and architecture were assessed in view to choos-
ing the implant platform and length (Figure 3). The analysis
showed a loss of interdental septum between the maxillary

FIGURE 3 Three-dimensional
examination emphasizing the thin buccal
plate

FIGURE 4 Three-dimensional implant
placement for a screw-retained prosthesis of
the upper left central incisor

FIGURE 5 Temporary crown of upper
left central incisor using the patient's tooth
bonded on a temporary abutment

incisor, without periapical lesions. The thickness of the buc-
cal wall was less than 1 millimeter, so considered thin.

Specifically in the esthetic zone, among different treat-
ment strategies such as extraction with socket preservation
and delayed implantation or immediate implant placement
without provisionalization, IIP with immediate provisional-
ization was recommended to avoid bone resorption and soft
tissue collapse.z’3

The surgical procedure was as follows. In June 2015, after
local anesthesia, careful, flapless extraction of the maxillary
left central incisor was performed using periotomes. The



KHOURY ET AL

FIGURE 6 Connective tissue graft
harvested from tuberosity

FIGURE 7 Postoperative periapical radiograph of the upper left
central incisor

integrity of the labial plate was then evaluated. Implant drill-
ing was done against the palatal wall of the socket to obtain
adequate primary stability and reach an optimal three-dimen-
sional implant position and angulation.12 The implant was
placed to allow a screw-retained prosthesis (Figure 4). Once

FIGURE 9 Postoperative periapical
radiograph and clinical view of the upper
right central incisor
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FIGURE 8 Facial view after 4 mo’ healing of the upper left
central implant prosthesis

the implant had been placed with an insertion torque around
35 Ncm, a provisional shell of the first tooth was fabricated
using the tooth crown bonded on a temporary abutment with
a fluid composite (Figure 5). In the subcritical gingival zone,
the shape of the provisional shell was prepared for a gingi-
val creeping attachment.” Then, the socket with a bovine
hydroxyapatite (Bio-Oss, Geistlich, Wolhusen, Switzerland)
and connective tissue from the desepithelialized tuberosity
were grafted at the same time (Figure 6)."* The temporary
crown was finally inserted. The periapical radiograph shows
the implant position and the seating of the provisional crown
(Figure 7).

After a healing period of 4 months (Figure 8), the adjacent
central incisor was treated with the same protocol without
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FIGURE 10 Facial view after 4 mo’ healing around the new
laboratory temporary prosthesis closing the diastema

FIGURE 11
prosthetic phase

Periapical radiograph at four months, before the

altering the previous restoration and soft tissue attachment
(Figure 9). The bone density in the apical area determined the
choice of a larger implant in its apical side to increase bone
compression compared to what is achieved with osteotomes,
increasing insertion torque and primary stability.

The initial diastema between both teeth was closed with
new temporary crowns following a request by the patient
(Figures 10 and 11).

3 | RESULTS

Four months later, an implant impression was taken for both
implants at the same time with customized impression cop-
ings (Figure 12). The final screwed prosthesis was made with

FIGURE 12
copings

Implant impression using personalized implant

hybrid zirconia ceramic crowns bonded to titanium inserts
(Figure 13).

In line with what was achieved with the shape of the tem-
porary crowns, the patient confirmed diastema closing with
the final crowns.

The pink esthetic score (PES)ls evaluated before ex-
traction at nine was preserved for both central incisors after
prosthetic treatment (Figures 14 and 15).

The patient was recalled 3 years after treatment to assess
the PES. Soft tissue texture had improved slightly with time
and become similar to that of the adjacent teeth (Figures 16
and 17), and radiography showed that the bone level was
improved (Figure 18). The preservation of the papillae and
soft tissue contours remained stable even without interdental
bony support. No peri-implant probing or inflammation was
observed at 3 years, and a PES score of nine was obtained
despite the initial periodontal bone loss.

4 | DISCUSSION
The notion of success in implant dentistry has changed over
time, especially in the esthetic area.

Nowadays, the goal is to integrate an implant prosthesis
undetectably in the patient's smile.

Tooth extraction induces bone and gingival remodeling,
mainly by bony resorption of the buccal wall, which has
been reported to occur in two phases. First, the bundle bone
is resorbed after tooth removal and replaced with imma-
ture woven bone and bone resorption occurs from the outer
surface of the alveolar bone.'® Neither immediate implant
nor alveolar ridge preservation can prevent this phenome-
non. Moreover, this resorption is enhanced when multiple
adjacent teeth are involved. Histological evidence regarding
the significance of interproximal blood supply to the buccal
bone and its impact on bone remodeling were highlighted in
animal studies.'”'®
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FIGURE 13 Periapical radiograph after the delivery of the final
prosthesis

The papilla is a combination of the DGC associated with
mechanical support from the teeth. In the presence of adja-
cent dentition support, the scallop of the gingival architecture
is always equal in size to or larger than the scallop of the
osseous architecture. Surgical papilla preservation techniques
and concepts have been studied.

Flapless procedures are known to limit surgical induced
gingival variations, especially with impaired bone archi-
tecture. Flapless immediate implant placement in a fresh
extraction socket with immediate provisionalization is rec-
ommended to support soft tissue remodeling and restrain tis-
sue collapse.z’3 The surgical elevation of the papillae induces
an ischemia of the interproximal bone and is combined with
remodeling and morphological variations by a burst of osteo-
clastic alveolar bone resorption.'*?’ Moreover, with a long
junctional epithelium, the surgical incision of this attachment
leads to worsened gingival recession and impaired esthetics.

In addition, an interimplant horizontal distance of at least
3 mm is recommended.?"* The aim is to reduce crestal bone
loss due to the lateral component of peri-implant bone loss.
If the distance between adjacent implants is less than 3 mm,
the overlap of the lateral bone loss on the two fixtures will
lead to a reduction in crestal bone height, which in turn may
result in the absence of a complete interproximal papilla and
compromised esthetics.

Finally, in the apico-coronal direction, the assumption of
Tarnow et al that “a maximum of 5 mm distance from the
alveolar crest to the contact point is necessary to obtain cor-
rect soft tissue esthetics in natural teeth™* has also been ver-
ified for implants. Choquet et al** stressed the importance of
the apico-coronal position for preserving papilla and found
in a retrospective study that when the distance between the

FIGURE 14 Left lateral view after the delivery of the final
prosthesis

FIGURE 15 Right lateral view after the delivery of the final
prosthesis

FIGURE 16 Follow-up at 3 y: facial view

contact point and the bone was 5 mm, the papilla was present
in 100% of cases.

However, in this report, the papilla was present although
the bone and interproximal contact point were initially ab-
sent. Moreover, this papilla between teeth 11 and 21 was pre-
served. This result could be explained by the mechanical and
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FIGURE 17 Follow-up at 3 y: occlusal view

FIGURE 18 Follow-up at 3 y: periapical radiograph showing the
stability of the bone level

biological support of the adjacent teeth and/or implant. In a
systematic review, Roccuzzo et al® concluded that embra-
sure fill between an implant restoration and the adjacent tooth
seems to be correlated with the integrity of the periodontal
ligament of the tooth more than with the distance between
the contact point and implant neck. To reduce the risk of es-
thetic failures, they advised assessing the interproximal prob-
ing on the adjacent teeth before implant placement. It should
be pointed out that the absence of attachment disruption is
another key factor for papilla preservation.

The restorative procedure had no impact on clinical pa-
rameters such as probing depth and bleeding on probing.
Provisionalization is known to limit the amount of shrinkage
to a mean of 0.5 mm collapse.”® Clinical studies comparing

immediate versus delayed provisionalization showed a sig-
nificant difference in terms of interdental space filling in
the first 2 years after implant placement. This difference be-
comes nonsignificant after 2 years due to the regrowth of the
papilla in staged protocols. These conclusions must be taken
with caution, taking into account that the cases selected had
only one hopeless tooth to restore, without any interproximal
bone loss.

In our clinical case, the aim of alternative tooth extraction
was to transform a multiple adjacent immediate implant into
a single immediate implant which has proven to be more
predictable.

Even with partial interdental bone loss, the “one-by-one”
protocol, associated with a correct 3-dimensional implant
position, socket grafting and immediate provisionalization,
seems to prevent the loss of papillae. We observed a discrep-
ancy between our outcome and the commonly accepted 5 mm
between the implant col and the prosthetic contact point to
predictably fill the interdental gap. One explanation might
be the undisturbed long junctional epithelium on the adjacent
tooth that maintains the papilla,8 whether or not there is bone
loss. Moreover, the “re-attachment” and support of the gin-
giva at the provisional implant crown and the secondary one
formed along the newly implant-supported crown appears
crucial for optimizing the outcome.

Kourkouta et al*’ found in an observational cross-sec-
tional study, that implant-implant sites did slightly “worse”
in terms of soft tissue fill, compared with implant-tooth sites.
In the majority of interimplant papillae, the plaque index was
1 (16%) or 2 (74%), whereas at implant-tooth sites, it was 2
(85%) or 3 (15%). The tip of the papilla between adjacent im-
plants was placed on average 2 mm more apically compared
with implant-tooth sites.

To conclude, the “one-by-one” technique could be indi-
cated according to several criteria:

e No active or uncontrolled periodontal disease (probing
pocket depths > 4 mm), and bleeding on probing;

e A sufficient prosthetic space width (>6 mm) and interoc-
clusal space for a nonoccluding provisional restoration;

e Failing teeth must possess adequate gingival architec-
ture harmonious with the adjacent teeth, even with bony
deficiencies;

e Tooth failure including trauma, caries, root resorption, or
endodontic or periodontal failures, with no evidence of
acute infection.

5 | CONCLUSION
In dentistry nowadays, the aim of implant-supported res-
toration is not only to functionally restore the tooth, but
also do it undetectably for the patient and their relatives.
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Multiple adjacent teeth replacement is a challenging treat-
ment in relation to hard and soft tissue morphological vari-
ations that are more considerable than for a single missing
tooth. Moreover, when the periodontium is compromised,
it is sometimes necessary to use prosthetic artifices to
compensate tissue loss. The “one-by-one” concept is a
technique for restoring multiple adjacent teeth even with
interdental bone loss, using immediate implantation and
provisionalization in a sequenced procedure. The mechani-
cal support of an attached gingiva is one of the main factors
of papilla preservation after tooth extraction. The distance
between the implant neck and the prosthetic interdental
contact point did not seem to be the key factor.
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