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Diameter selection of implants
placed in extraction sockets:
A new approach

Abstract / Introduction: Implant placement in extraction sockets is considered a daunting challenge
due to ofering risks of bone remodeling and consequent gingival alterations. Objective: his study
aims at proposing a protocol for selecting the diameter of upper anterior osseointegrated implants
placed in extraction sockets. his protocol was based on the bucco-palatal dimension of the socket
and allows a 3-mm gap to form between the implant and the outer surface of the buccal bone wall.
Such gap must be illed with biomaterial or autograft so as to increase the predictability of longterm results. Keywords: Extraction socket. Immediate implant. Implant diameter. Immediate provisionalization. Bone graft.
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surface and the alveolar walls, particularly

INTRODUCTION
Tooth loss associated with physiologi-

the buccal bone wall. Some reports high-

cal factors implies in progressive alveolar

light that there is no need in filling gaps

bone tissue remodeling with reduction in

smaller than 2 mm, even though these cas-

buccolingual and apico-coronal dimen-

es offer a higher risk of gingival recession

sions.1,2,3 Bone remodeling is more severe

and bone remodeling with reduction in

in the anterior maxilla due to having a thin

tissue volume. 2,8,10

buccal bone wall.3,4 Reduction in bucco-

Nevertheless, recent clinical trials2,4

palatal distance may reach 50% within 6 to

yielded predictable and more stable results

12 months after extraction.5,6,7 With a view

with gaps greater than 2 mm, in which

to preventing bone and gingival tissue dam-

case filling procedures with biomaterial or

age, immediate osseointegrated implant

autograft are performed. Thus, selecting

placement has been suggested.

proper implant diameter is essential for

8

Nevertheless, predictability of bone
maintenance as a result of implant placement is contradictory and has not been the

maintenance of an ideal alveolar space and
long-term stability of soft tissues.
This study presents a new protocol

6,9

for selecting the diameter of immediate

Conversely, alterations in bone and gingival

implants placed in extraction socket with

tissue that hinder esthetic outcomes of im-

a view to preserving buccal bone wall and

mediate implant loading have been report-

favoring gingival tissue stability.

focus of clinical and animal-based studies.

ed by recent clinical trials,

10,11

thereby ren-

dering rehabilitation in edentulous esthetic

PROTOCOL FOR SELECTING

zones a daunting challenge.

THE DIAMETER OF IMMEDIATE IMPLANTS

Thus, when an extraction is recom-

The mesiodistal distance from the ex-

anterosuperior

tracted tooth is advocated as reference to

teeth, clinical maneuvers must be planned

select implant diameter (Fig 1). However,

with a view to maintaining buccal bone

the new protocol proposed herein uses the

wall and preventing tooth sockets from

bucco-palatal measurement as reference

collapsing.

mended,

especially

of

Extraction must be as mini-

(Fig 2), aiming at a gap of 3 mm between

mally invasive as possible, favoring preser-

the implant surface and the outer buccal

vation of the socket as well as of interprox-

bone wall. This 3-mm gap provides better

imal and buccal gingival contour.12,13 After

placement and compaction of grafting used

extracting a compromised tooth, one can

for gap filling, either biomaterial or auto-

see there is a discrepancy between root

graft bone.

11

cross section, usually triangular-shaped,
and the implant, usually round-shaped.

During

prosthetic-surgical

plan-

ning, implant diameter may be selected

To completely fill the tooth socket

by means of a study model or tomograph-

4.0 or 5.0-mm diameter implants are se-

ic exam. Selecting implant diameter by

lected for central incisors and canines,

means of a study model requires “extrac-

whereas 3.0 or 4.0-mm diameter implants

tion” of the compromised tooth from the

are selected for lateral incisors. As a result,

model respecting the gingival contour.

small gaps are formed between the implant

The study model must be worn up to 1 mm
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Figure 1. Conventional implant diameter selection using the
mesiodistal distance from the extracted tooth as reference.

Figure 2. New protocol for selecting implant diameter using
the bucco-palatal distance as reference.

below the gingival level throughout the

a 3-mm gap to form between the outer

tooth circumference. The socket opening

buccal bone wall and the implant surface.

is measured in the bucco-palatal direction

The gap must be filled with biomaterial

with the aid of a millimeter periodontal

or autograft (Fig 5). For instance, sockets

probe (Fig 3).

with bucco-palatal distance lower than
must

7 mm require small-diameter implants;

also be taken by means of tomographic ex-

sockets with bucco-palatal distance of 7

ams. Cone-beam computed tomography

mm require regular-diameter implants;

with enhancement of soft tissues is used.12

and sockets with bucco-palatal distance

The socket opening is measured by the

greater than 7 mm require large-diameter

central sagittal section of the tooth, par-

implants (Fig 6).

Bucco-palatal

82

measurements

ticularly the bucco-palatal cervical width

Prosthetic-surgical planning includes

of soft tissues (Fig 4). Measurements are

selection of implant diameter and mini-

taken prior to surgery and computed to-

mally invasive extraction aiming at pre-

mography is considered more reliable than

serving the integrity of supporting tissues,

the study model. This method aims at an-

especially buccal bone wall and proximal

ticipating the diameter of the implant used

papillae, with flapless procedures without

and the amount of bone necessary to fill

incisions. Subsequently, the socket under-

the socket.

goes careful curettage for removal of gran-

To determine the implant diameter,

ulation tissue and periodontal ligament

a total of 3 mm must be subtracted from

fibers. To this end, fine curettes are used

the bucco-palatal distance of the sock-

with copious irrigation.

et obtained by means of measurements

he integrity of the socket is exam-

taken with a study model or computed

ined for potential dehiscences and/or fen-

tomography. Such diameter must allow

estrations. Examination may be visually
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Figure 3. Selecting implant diameter using a study model before surgery.

Figure 4. Selecting implant diameter before surgery using cone-beam computed
tomography sagittal section with enhancement of soft tissues revealing details in thickness of soft and hard tissues.

Figure 5. Implant diameter may be
clinically assessed by measuring the
bucco-palatal distance from the socket
opening after extraction. The aim is to
keep a gap of approximately 3 mm between the buccal implant surface and
the outer buccal bone wall. In this case,
the gap was illed with particulate autograft harvested from the tuberosity.

Dental Pres Implantol. 2014 Apr-June;8(2):80-9

83

Rosa JCM, Rosa ACPO, Francischone CE, Sotto-Maior BS

(A)

(B)

(C)

(D)

(E)

(F)

(G)

(H)

(I)

Figure 6. Small-diameter implant selected for socket opening lower than 7 mm (A, B, C). regular-diameter implant selected for bucco-palatal distance equal to 7 mm (D, E,F) and large-diameter implant selected for bucco-palatal distance greater than 7 mm (G,H,I).
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conducted or with the aid of a periodontal

positioning requires a gap of 3 mm between

probe. Should one or more than one bone wall

the implant platform and the gingival margin

be damaged, reconstruction is performed

in the apical direction. In the bucco-palatal

during the same surgical procedure, thereby

direction, however, the implant must be an-

allowing immediate implant loading.

chored in the socket palatal bone wall, thereby

With a view to keeping a gap of 3 mm

favoring primary stability and a buccal dis-

between the implant surface and the outer

tance of 3 mm. Gap illing is performed after

buccal bone wall, which provides greater

preparation of immediate provisional crown.

long-term stability of peri-implant tissues,

A correct emergence profile of the pro-

one may examine the bucco-palatal mea-

visional crown is also essential to achieve

surements obtained for the socket opening.

volume stability in peri-implant tissues.

This procedure allows the clinician to con-

The subgingival profile must be slightly

firm the diameter of the implant, keeping

concave in the buccal and proximal surfaces

the gap which will be later filled with bio-

of the cervical region, which allows proper

material or autograft (Fig 7).

fitting of tissues, especially with regard to

Proper tridimensional implant posi-

buccal volume and stability of gingival mar-

tioning is essential. Correct apico-coronal

gin and papillae (Fig 8).

(A)

(B)

(C)

(D)

Figure 7. Post-extraction socket (A), after implant placement (B), 3-mm buccal distance (C), and after illing with autograft (D).
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Figure 8. Slightly concave prosthetic emergence proile favoring proper space for itting of tissues (on the left). On the right, soft
tissue is simulated. It must be 3 mm distant from the implant surface in the bucco-palatal direction.

DISCUSSION
Implant placement in extraction sock-

and, as a result, hinder esthetics. 15

ets has been exhaustively reported and dis-

The protocol proposed herein corrob-

cussed.2,4,5,6,9,15,16 Clinical trials have been

orates the clinical research conducted by

conducted and the literature has reached

Capelli et al 4 who concluded that the ex-

a consensus regarding the best treatment

perimental group with alveolar gap greater

options.

However, esthetics remain a

than 3 mm had increased vertical and hori-

challenge. The present study aims at pre-

zontal dimensional stability in comparison

dictability of results and proposes a proto-

to the experimental group with gap smaller

col for selecting proper implant diameter

than 3 mm.

8,13,14

— a determining factor to yield excellent
esthetic outcomes.
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gingival dimensional alterations may occur

Nevertheless, the implant-socket gap
varies according to the extracted tooth.

Immediate implant loading requires

Selection of implant diameter, therefore, de-

the following: good health conditions,

pends on the bucco-palatal distance from the

posterior occlusal stability, absence of

socket opening, keeping a 3-mm gap between

deep overbite and presence of residual

the implant surface and the outer bucco-pal-

bone apically to the socket, thereby ensur-

atal distance. his gap must be illed with bio-

ing implant primary stability. Alveolar and

material or autograft. he literature renders

Dental Pres Implantol. 2014 Apr-June;8(2):80-9

Diameter selection of implants placed in extraction sockets: a new approach

unnecessary to ill gaps smaller than 2 mm.

thicker buccal bone wall formed after bone

However, gaps greater than 2 mm pose dif-

regeneration. This finding was confirmed

iculties with bone formation due to distance

by Ferrus et al18 who conducted a clinical

osteogenisis. For this reason and to avoid mi-

trial with 93 patients and associated buccal

gration of soft tissues, which may hinder os-

bone wall thickness with the risk of gingi-

seointegration, socket illing is necessary.17

val recession. Nevins et al19 confirmed the

The use of small-diameter implants has
also been the focus of an animal-based study

higher risk of gingival recession in thinner
buccal bone walls.

revealing that these implants allow a great-

hus, the protocol for selecting the di-

er gap between the implant and the buccal

ameter of osseointegrated implants placed

bone wall to form, thereby providing im-

in extraction sockets aims at allowing for-

proved bone formation and bone-implant

mation of thicker buccal bone walls (Fig 9)

contact. Better gingival stability achieved

and, as a result, providing greater esthetic

by this protocol may be explained by the

predictability (Fig 10).

1

Figure 9. Cone-beam computed tomography with enhancement of soft tissues taken two years after the procedure evinces 3-mmthick buccal bone wall, totaling 4 mm with inclusion of soft tissues.
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(A)

(B)

(C)
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Figure 10. Post-operative control after
12 months (A, B) and 3 years (C).
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CONCLUSION
The new protocol for selecting the diameter of implants placed in esthetic zones
uses the bucco-palatal distance from the
socket opening as reference. Regardless of
the tooth to be replaced, a gap of approximately 3 mm between the buccal implant
surface and the outer buccal bone wall is
expected. After gap filling, peri-implant
tissue remains stable. This new surgical
protocol has yielded satisfactory as well as
predictable esthetic outcomes.
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