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Abstract

(GBR), and consisted of the prepar-

The buccal bone wall is the part of the

ad modum envelope, immediate implant

socket of an anterior tooth that is most

placement, deposition of xenograft sur-

susceptible to resorption. Immediate

rounding the implant surface, and cover-

implants offer advantages in terms of

age with a collagen membrane. F
 inally,

time, comfort, and esthetics, especially

a palatal connective tissue graft (CTG)

regarding the maintenance of the papil-

was placed, and the natural tooth crown

lae architecture. However, the loss of

acting as a temporary restoration was

the buccal bone wall is often a limitation

delivered. One year later, a zirconia-ce-

for such a therapy. This case report de-

ramic crown was delivered. Two years

scribes a clinical procedure designed

after implant placement, the soft tissue

to reconstruct the buccal bone wall to

level was stable. No signs of inflamma-

restore an anterior tooth where this wall

tion or bleeding were observed, and

was absent. The approach involved a

periapical radiographic examination re-

flapless immediate implant based on the

vealed bone stability.

principles of guided bone regeneration

(Int J Esthet Dent 2018;13:2–20)

ation of a large, flapless recipient bed
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Introduction

longer treatment period compared to

Immediate implant placement is a ther-

and De Rouck,10 in a study evaluating

apy that usually obtains good esthetic,

single-tooth

immediate implant placement. Cosyn

health, and functional

results.1,3

implant

restorations

fol-

One

lowing early implant placement, found

of the established requirements for a

significant papilla loss compared to the

predictable outcome is the integrity of

contralateral natural tooth, especially at

the socket walls, especially the buccal

the distal aspect of the implants. Never-

wall.4

theless, some advantages noted for

The buccal wall is the part of the sockresorption.5,7

early implant placement include easier

An

three-dimensional (3D) implant posi

integral buccal wall allows proper con-

tioning, low risk for mucosal recession,

densation of a bone graft inside the

and a convex contour of the alveolar

socket. It also permits the placement of

process.11 Studies suggest that a flap-

a connective tissue graft (CTG) to pre-

less approach in cases with an integral

et most susceptible to

vent horizontal volume

decrease.1

buccal bone wall could result in reduced

Partial or total resorption of the buc-

alteration of the soft tissue contour be-

cal wall happens relatively frequently. It

cause the technique minimizes surgical

has been shown that such cases can

trauma.12-14

be treated predictably by placing the

In order to reduce the recession of the

implant with simultaneous guided bone

periimplant soft tissue, Araújo et al,15 in

regeneration (GBR) in a delayed proto-

a study on beagle dogs, showed a mini-

extraction.8

mization of bone resorption and mucosal

However, this approach (also known as

margin recession in immediate implants

early implant placement) presents some

when the alveolar gap between the im-

disadvantages such as partial mild re-

plant and the buccal wall was filled with

cession of the papillae,9 increased mor-

a biomaterial. As already mentioned,

bidity, the need to wear a removable or

this approach can be easily performed

adhesive temporary prosthesis, and a

if the buccal bone wall is integral.

col 6 to 8 weeks after tooth

Studies show that with proper 3D
implant positioning and bone grafting
into the implant socket, the facial soft
tissue level can be maintained after the
CTG has been performed with immediate single-tooth replacement.16-18 The
placement of an immediate implant with
a high degree of predictability in cases
of partial or total loss of the buccal wall
would be a desirable goal. However, the
absence of the buccal wall hinders bone
Fig 1

Frontal view of the anterior zone during the

first visit. Both central incisors are non-vital. Tooth 21
has a buccal fistula.
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membrane should be placed. The surgical approach for such cases should
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Figs 2 and 3

Frontal and occlusal views of the

Fig 4

Left lateral view of the incisors. Tooth 21

maxillary anterior zone. The maxillary left central in-

presents a partial papilla recession at the distal

cisor shows suppuration and is pathologically pro-

level. Note the proclination of tooth 31.

clined.

fulfill the principles of GBR,19-21 even

presented a proclined hopeless maxil-

though a flap is not raised.

lary left central incisor with a fistula at the

The objective of this article is to pre-

buccal level and mild recession of the

sent a flapless surgical approach based

papillae, especially the distal one. The

on GBR principles using a bone xeno-

maxillary right central incisor showed

graft and resorbable membranes to re-

obliteration of the pulp, a periapical le-

construct the buccal bone wall on im-

sion, a dark color, and a fracture on the

mediate implants in the anterior zone in

mesial crown angle. The mandibular

cases of total loss of the buccal bone

incisors showed crowding and some

wall. Furthermore, in order to keep or in-

proclination, especially tooth 31 (Figs 1

crease the soft tissue buccal volume, a

to 4). A radiographic examination dis-

CTG is also placed over the membrane.

closed vertical bone defects at the mesial and distal levels of the maxillary left
central incisor (Fig 5). Cone beam com-

Materials and methods

puted tomography (CBCT) showed the

The patient was a 32-year-old female

periapical lesion at tooth 21 (Fig 6) as

ex-smoker with a history of dental trau-

well as pulp obliteration and a periapical

ma when she was 16 years old. She

lesion at tooth 11 (Fig 7).

total loss of the buccal bone wall and a
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Fig 5

Radiograph showing me-

Fig 6

CBCT

showing

an

sial and distal vertical periodontal

absence of the buccal bone

defects at tooth 21.

wall and a periapical lesion at

Fig 7

CBCT showing a peri-

apical lesion at tooth 11.

tooth 21.

Surgical planning and procedure
Since the hopeless maxillary left central
incisor was proclined, a plaster cast was
obtained to make an orthodontic setup
(Fig 8). Tooth 21 was extracted from the
cast and placed back in its correct position (Fig 9). Then, a positioning index
was built using Triad VLC (Dentsply) as
well as a conventional vacuum surgical
Fig 8

Plaster study cast of the maxilla.

Fig 9

Orthodontic setup to place tooth 21 in the

proper aligned position.
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guide to place the implant in the proper
3D position (Fig 10).

Fig 10

Conventional surgical guide to place the

implant in the new correct position.

González et al

Fig 11

Probing of the fistula.

Fig 12

Extraction of the maxillary left central inci-

sor. Note the fissures on the root and the periapical
granuloma.

The patient was prescribed antibiotics (875 mg amoxicillin plus 125 mg
clavulanic acid) every 8 h, 3 days before the surgery. After the local anesthesia, the fistula was probed, disclosing the absence of the buccal bone wall
(Fig 11). Then, an atraumatic extraction
was performed. The extracted tooth
showed a vertical longitudinal fracture
and an apical granuloma (Fig 12). After

Fig 13

After extrac-

tion, the root is cut
2.5 mm from the CEJ
and the crown is hollowed out, to be used
as a temporary crown.

the extraction, the root was cut 2.5 mm
apical to the cementoenamel junction
(CEJ), and both the remaining root and
crown were hollowed out, leaving a
0.8- to 1-mm shell to be used as a temporary crown (Fig 13). After tooth extraction and careful debridement of the
granulation tissue (Fig 14), the socket
walls were probed to assess the bone
loss and confirm the anatomic form
of the defect. After cop
ious irrigation
of the socket with saline serum, a fullthickness recipient bed envelope was
made using a non-cutting microsurgical
instrument, without raising a flap. The

Fig 14

envelope was extended at least 7 mm

the socket.

Elimination of the granulation tissue inside
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Figs 15 to 17

A flapless, full-thickness recipient bed envelope is prepared 7 mm around the buccal

dehiscence at zone 21.

Figs 18 and 19

Preparation of the socket using the surgical guide, with tooth 21 in the optimal position.

Fig 21

The

natural

crown is attached by
composite to a temporary abutment that
is screwed onto the implant. The emergence
profile is constructed
in the clinic.
Fig 20

A 4.2-mm diameter x 15-mm length Astra

Tech Evolution (Dentsply) implant is placed in the
maxillary left central incisor area.
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around the perimeter of the buccal dehiscence and beyond the mucogingival line to ensure that no tension was
present (Figs 15 to 17). Removal of the
sulcus epithelium was carried out using
a diamond bur. Then, using the conventional surgical guide (Figs 18 and 19),
a 4-mm diameter x 15-mm length implant (Astra Tech Evolution, Dentsply)
was placed in the proper 3D position
(Fig 20),

achieving

primary

stability

(35 Ncm).

Fig 22

Thin layers of hydroxylapatite with colla-

gen are deposited over the implant and condensed

Construction of the temporary

vertically and horizontally to reconstruct the absent

crown

buccal bone wall.

A temporary abutment (Temp Abutment

a rigid, tailored collagen membrane (Bi-

EV, Astra Tech, Denstply) was reduced

oMend Extend, Zimmer Dental) could

at shoulder and axial wall level and

be prepared and introduced into the en-

screwed into the implant. The hollow

velope (Fig 23) in such a way that the

natural crown was etched and attached

bone graft was fully covered. A part of

to the abutment in the correct position

the membrane (at least 7-mm long) was

with a fluid composite (G-aenial Flo, GC

left outside the socket (Fig 24). After test-

Europe) using the positioning index built

ing the stability of the membrane inside

on the orthodontic setup (Fig 21).

the sulcus (Fig 25), a fibrous CTG from
the palate (Fig 26) was introduced be-

Regenerative procedure

tween the tension-free buccal mucosa

While the subgingival restoration profile

sutures, making sure the entire graft

was performed by the prosthodontist us-

was subgingival (Fig 27). The remain-

ing Gradia (GC Europe), the regenera-

ing outside part of the membrane was

tive procedure was carried out as fol-

cut with scissors (Fig 28), and the tem-

lows:

porary crown placed in such a way that

and the membrane using 6-0 mattress

Thin layers of xenograft (bovine hy-

the grafted bone, the membrane, and

Bio-Oss,

the CTG were subgingival (Fig 29). The

Geistlich) were introduced into the en-

socket was then sealed with the screw-

velope and deposited over the implant.

retained

After the entire buccal surface of the im-

excessive occlusal contact due to the

plant was covered by the bone graft, it

proclination of the mandibular incisors,

was condensed horizontally over the im-

two posterior bite turbos were placed

plant until it formed a grafted bone layer

at zones 14 and 24 (Fig 31). Care was

3-mm thick at the buccal level (Fig 22).

taken to ensure that the submucosal

Since the recipient bed was tension-free,

part of the restoration was concave so

droxilapatite

with

collagen;

crown

(Fig 30).

To

prevent
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Figs 23 to 25

A rigid collagen membrane is slipped inside the sulcus between the bone graft and the

buccal soft tissues to completely cover the xenograft and fulfill the principles of GBR.

Fig 26

A fibrous CTG is harvested from the maxil-

Fig 27

The CTG is introduced and fixated inside

lary tuberosity area. Note that part of the membrane

the socket using 6-0 mattress sutures. A part of the

is left outside the socket to provide visual control of

membrane is left outside the socket to control the

the membrane position during the placement and

position of the graft and avoid displacement of the

fixation of the graft.

membrane during graft suturing.
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Fig 28

After testing the stability of the membrane

Fig 29

Occlusal view showing the three layers

and the bone graft during CTG placement, the re-

that reconstruct the absent buccal wall (xenograft,

maining outside part of the membrane is cut.

collagen membrane, and a CTG).

Fig 30

A

temporary,

natural,

screw-retained

crown is delivered to seal the grafted socket.

Fig 31

Occlusal view of the screw-retained crown

Fig 32

Illustration to represent the reconstruction

showing optimal implant position. Occlusal lifts are

of the buccal bone wall using xenograft, collagen

placed on the premolars to avoid contact of the

membrane, and a CTG.

correctly positioned temporary crown with the proclined mandibular left central incisor.
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Figs 33 to 35

During the healing period, a partial lingual orthodontic treatment is performed to correctly

align the mandibular incisors.

as to avoid pressure on the soft tissue,

was uneventful. At the same time, a par-

as can be seen on the transversal image

tial lingual orthodontic treatment was

of the immediate implant with the recon-

carried out on the mandibular incisors

struction of the buccal bone wall using

to align those teeth correctly and to pro-

xenograft, collagen membrane, and the

vide the necessary occlusal space for

CTG (Fig 32).

the implant-supported crown (Figs 33

Postsurgical
antibiotics

medication

(875 mg

included

amoxicillin

plus

to 35). Orthodontic treatment time was
6 months.

125 mg clavulanic acid) and anti-inflam-

Periodic sessions of internal white

matory (600 mg ibuprofen) three times a

ning were carried out on tooth 11 using

day for 7 days. Chlorhexidine rinse was

sodium perborate. Once the desired

also prescribed three times a day for

color was achieved, the pulp chamber

3 weeks.

was sealed using an opaque, high-value

The healing was uneventful. Peri

composite (IPS Empress Direct, Ivoclar

implant prophylaxis was enforced every

Vivadent). Twelve months after delivery,

month at incisor level. Three months af-

the implant-supported temporary res-

ter implant placement, endodontic treat-

toration presented healthy radiographic

ment was performed on the maxillary

and clinical status (Fig 36).

right central incisor. Again, the healing

Fig 36
ing

During the heal-

period,

endodontic

treatment of tooth 11 is performed. Clinical and radiological views of the central
incisors 1 year after implant
placement.
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Figs 37 and 38

A

final impression of the
implant is taken using
a coping that reproduces the emergence
profile.

Fig 39

A lithium di-

silicate ceramic abutment is built over the
new interphase of titanium at a 2-mm gingival height.
Fig 40

An index is made over the abutment for

the pull impression.

Final restoration

the shape of a preparation to receive

Using a customized coping reproduc-

silicone template was built to guide the

ing the subgingival profile of the tempor-

preparation of a ceramic veneer on the

ary crown (Fig 37), the final impression

maxillary right central incisor, based on

was taken at implant level (Fig 38). A

a previous wax-up. An index of Pattern

lithium disilicate ceramic abutment (IPS

Resin LS (GC Europe) was made over

e.max Press MO, Ivoclar Vivadent) was

the abutment for the pull impression

built over the new interphase of titanium

(Fig 40). The color of the lateral incisors

(TitaniumBase EV, Astra Tech, Dentsp-

was registered using SpectroShade Mi-

ly) at a 2-mm gingival height (Fig 39).

cro (MHT Optic Research).

the ceramic veneer. In the laboratory, a

The palatal aspect of the abutment had

The abutment at tooth 21 was tried to

the anatomic form of a central incisor,

check and adjust the pressure at sub-

and also contained the chimney for the

gingival level. At the same time, the ve-

prosthetic screw. On the other hand,

neer on tooth 11 was prepared using the

the buccal aspect of the abutment had

silicone template to check the required
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The abutment was finally cemented
onto the titanium interphase in the laboratory using Multilink Hybrid Abutment (Ivoclar Vivadent) (Fig 42). Two
feldspar ceramic Creation CC veneers
(Willi Geller) were constructed as final
restorations (Fig 43). After checking the
form, color, and adjustment, the veneers
were bonded using Variolink Esthetic
Fig 41

Preparation of tooth 11 for a ceramic ve-

(Ivoclar Vivadent). The final restorations

neer, and try out of the lithium disilicate ceramic

were delivered 14 months after implant

abutment on tooth 21.

placement.
One year after final crown delivery (26
months after implant placement), the
clinical periimplant status was healthy,
and the restoration showed an adequate
emergence profile (Figs 44 to 48). A peri
apical radiograph disclosed an optimal
periimplant bone level (Fig 49). CBCT
revealed a radiopaque image ≥ 2 mm at
the buccal aspect of the implant (Fig 50).

Discussion
For reasons of esthetics and comfort,
the substitution of a hopeless maxillary
anterior tooth for an immediate implant
was considered the best therapy in this
case.
Wöhrle23 reported bone and soft tissue stability in a case series at 6 to 36
Fig 42

Frontal and occlusal views of the veneer

preparation and the implant abutment.

months. Kan et al1 state that the integrity
of the buccal wall is a necessary requirement for performing an immediate implant. However, due to the documented

space of 0.7 mm. A final impression

thinness of the buccal bone wall on an-

was taken on tooth 11 as well as the pull

terior teeth, its absence is a frequent

impression of the ceramic abutment

finding in cases of hopeless teeth with

(Fig 41). The color of the veneer prep-

fractures or fissures.

aration and the ceramic abutment was

The lack of a buccal bone wall hin-

registered one more time using Spectro-

ders proper bone–implant gap filling and

Shade Micro.

condensation in a conventional flapless
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Fig 43

Feldspar ceramic veneers as final restor-

ations.

Frontal view of the final restorations 1 year

after delivery.

Figs 45 and 46

Fig 47

Fig 44

Right and left lateral views of the final restorations 1 year after delivery.

Occlusal view of the final restorations 1

year after delivery. Note the proper soft tissue con-

Fig 48

Final restorations 1 year after delivery:

frontal view in maximum intercuspation.

tour on the implant-supported restoration, and the
chimney for screw access at the palatal level.
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Fig 50

CBCT

of

the implant at the
maxillary left central
incisor 1 year after
Fig 49

Radiograph

delivery.

Note

the

of the final restorations

radiopaque buccal

1 year after delivery.

image.

approach. This article describes a tech-

the graft is covered with a rigid collagen

nique that aims to perform buccal bone

membrane so that it can easily be slid

wall reconstruction in an atraumatic way

into the tension-free envelope.

using a xenograft as filling material, a

In our opinion, if the membrane is

collagen membrane, and the addition of

placed prior to the bone graft to act

a fibrous CTG to retain the soft tissue

as a dam, bone condensation can be

volume and provide an esthetic emer-

performed only vertically and might dis-

gence profile.

place the membrane, preventing total

The workflow sequence was as follows: After immediate implant place-

bone graft coverage and resulting in a
soft tissue encapsulation of the graft.

ment, the bone graft and its condensation

Another key factor of this approach

were placed both vertically and horizon-

is the extra-large size of the membrane,

tally. The membrane was then placed,

since a part of it must be left outside

leaving a remaining part of it outside the

the socket to control its proper position

socket. Finally, a CTG was placed over

during the placement of the CTG. If this

the membrane. To the knowledge of the

part of the membrane is not left outside,

authors, this particular approach has not

membrane displacement could occur.

been described before.

Elian et al24 described a classifica-

A key factor of this approach is the

tion for alveolar sockets based on the

over-extension of the envelope (at least

status of the buccal bone wall and the

7 mm around the perimeter of the buc-

mucosa. In that article, the authors de-

cal dehiscence, and far beyond the mu-

scribe cases similar to the present one

cogingival line) to eliminate tension. This

(type II) where, to repair the socket, they

large bed allows for the introduction of

placed a membrane inside it as a dam,

layers of hydroxylapatite with collagen,

and performed bone filling afterwards.

and their compaction over the buccal

No implant or CTG was placed, and the

surface of the implant from a perpen-

socket was sealed with the membrane. In

dicular (horizontal) angle. Afterwards,

all the cases treated with that approach,
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the procedures were successful and

the maxillary right central incisor. Three

implants could then be placed. How-

important decisions had to be made

ever, in the case described in the pre-

regarding the restoration on the maxil-

sent article, an implant was placed and

lary left central incisor. Firstly, we had

a membrane was positioned over the

to choose whether to place a screw-

perimeter of the buccal dehiscence af-

retained or a cemented restoration.

ter preparing a full-thickness recipeint

Although there is support for both op-

envelope. As the buccal wall was com-

tions,29-31 due to the risk of cement inva-

pletely absent, even at periapical level,

sion of the periimplant sulcus, we decid-

the approach described by Elian et al24

ed from the outset that the access hole

could not have been applied because of

of the restoration should be in the palatal

the impossibility of fixing the membrane

position. Secondly, we had to decide on

inside the socket.

the type of material to use. From an es-

Da Rosa et al25 proposed a technique

thetic point of view, the various ceramic

to treat cases without a buccal bone wall.

materials (such as feldspar porcelain,

This approach, which achieved excel-

more natural ceramics, and others with a

lent results, consisted of using cortical

higher percentage of synthetic ceramic)

tuberosity and cancellous bone, with the

behave differently in terms of light trans-

CTG attached to the cortical tuberosity.

mission and fluorescence. We decided

In our opinion, this technique is highly

on a ceramic abutment that had similar

sensitive and depends on the experi-

esthetics to the natural adjacent teeth,

ence of the surgeon and the size of the

and to place a veneer that was similar

tuberosity.

to the natural tooth porcelain at tooth 11

A predictable alternative to immed

(as described by Magne et al28). The

iate implant placement in a case like the

third decision was the choice of abut-

present one could have been an early

ment. There were three factors to con-

implant placement.8,9 This protocol was

sider: the material of the inner connec-

not chosen because even before the

tion to the implant, the ceramic material

extraction the patient presented a mild

used to build the abutment, and wheth-

papilla recession, especially at the dis-

er or not to stratify the abutment with

tal aspect, which might have increased

porcelain. There is now broad consen-

during flap management.10 Another rea-

sus that the connection should be made

son for not opting for immediate implant

of metal, using an interface to prevent

placement was the need for the patient

fractures to the titanium zirconium-level

to wear a removable or adhesive tem-

connection.32-34 Regarding the ceramic

porary prosthesis, which increased mor-

material to build the abutment,35-40 we

bidity and made for a longer treatment

considered veneering zirconium, mon-

period.

olithic zirconium, or lithium disilicate.

The choice of the final restoration

Monolithic zirconium was ruled out due

was based on the principle of minimal-

to the difficulty of adhesion to the por-

ly invasive restorations in endodontic

celain veneer,35-38 and although higher

teeth.26-28 For this reason, it was de-

bond strength is achieved nowadays

cided to place a porcelain veneer on

using new adhesives, no long-term
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THE INTERNATIONAL JOURNAL OF ESTHETIC DENTISTRY
VOLUME 13 • NUMBER 3 • Autumn 2018

Clinical Research

guarantee is provided. In the end, we

placement with simultaneous GBR us-

chose pressed lithium disilicate be-

ing xenograft and a resorbable mem-

cause it was easier to make, technically

brane, and adding a CTG. In this single

speaking; also, veneering is easier in or-

case, 1 year after the final crown deliv-

der to obtain a more realistic abutment

ery (2 years after implant placement),

and a long-term, reliable adhesion.40,41

the periapical radiography showed stability of the interproximal bone. CBCT
disclosed a radiopaque image ≥ 2 mm

Conclusion

at the buccal aspect of the implant. The

Within the limitations of a case report,

status, without signs of inflammation and

this article describes the treatment of a

with no bleeding on probing. Long-term

hopeless tooth lacking the buccal bone

prospective studies should be carried

wall. The therapy consisted of a flap-

out to assess the predictability of this ap-

less approach for an immediate implant

proach.

periimplant mucosa showed a healthy
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