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ABSTRACT

Immediate implants following extraction has become an increasingly popular strategy to preserve bone and reduce treatment duration.

This technique also improves aesthetics by preserving the soft tissues. Immediate implant placement is technically challenging and should

only be undertaken by clinicians with considerable experience in implant dentistry, both surgically and prosthetically. The purpose of this

article is to provide a general review about immediate implant placements and to summarise various aspects in which this technique can

be indicated.
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INTRODUCTION

Replacement of missing teeth using dental implants
has proven to be a popular, successful and predictable
treatment procedure. Over the years, different implant
placement protocols have evolved in order to achieve easier
and quicker surgical techniques. Immediate placement
of a dental implant in an extraction socket was initially
described more than 30 years ago by Schulte and Heimke
in 1976.' Lazzara? later in 1989 reintroduced the method of
immediate implant placement into fresh extraction sockets
with three case reports.

Since then, the percentage of partially edentulous patients
in implant dentistry has significantly increased. Today,
the immediate implant placements predominate in regular
dental practice, particularly the single missing tooth** as
the healing period of about six months post extraction prior
to implant placement is not an attractive option any more to
patients. Thus, the timing of implant placement has become
an important issue in implant dentistry.

CLASSIFICATION OF IMPLANT PLACEMENT

Wilson and Weber® in 1993 used the terms Immediate,
Recent and Delayed. Matureto describe the timing of
implant placement in relation to soft tissue healing and
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the predictability of guided-bone regeneration procedures.
Mayfield et al used the terms, i. Immediate- Time interval of
zero week after extraction, ii. Delayed - Time interval of six
to 10 weeks after extraction, and iii. Late- Time interval of
six months or more extraction.’

Hammerle et al” (2004) classified according to Timing of
implant placement into:

Type I: implant placement in fresh extraction socket

Type II: implant placement after soft tissue coverage
(4-8 weeks)

Type III: implant placement after radiographic bone fill
(12-16 weeks)

Type I: implant placement in healed sockets (> 16 weeks)

Garber et al® (2007) based on timing of tooth extraction and
implant placement classified into:

Class @ Extraction, with immediate implant placement
directly into the extraction socket via (a) “Incisionless”
implant placement, and (b) Raising of a mucoperiosteal
flap. Placement of the implant into the extraction socket
concomitant with either, i. Osseous augmentation or Guided
bone regeneration (GBR) or ii. Connective tissue or allograft.

Class II: Early implant placement. The implant is placed
after extraction, and soft tissues are allowed to heal for
six to eight weeks. GBR can be performed at the time of
extraction and/or at the time of implant placement.

Class III: Delayed implant placement. The implant is placed
a minimum of four to six months after extraction, with
preservation of alveolar ridge using grafting techniques
and/or GBR, either at the time of extraction or concomitant
with implant placement. Soft tissue reconstruction in these
cases will be invariably required.
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According to both the osseous and soft tissue levels of the potential site at the time of extraction, Garber classified into:

Expected Results of Indication For

Class Buccal Bone and Gingival Biotype Viable Implant Placement Technique Immediate Implant Immediate Implant
Placement Placement
ClassI  Intact with thick gingival biotype I_mrr_le_dlate pithonPEappetlcEnon Optimal Yes
(incisionless)
Intact with thin more scalloped Immediate with connective tissue
Class II L . . . Good Yes
gingival biotype graft or staged connective tissue graft
. . Immediate with simultaneous guided
Deficient, but implant placement . >
. ! C bone regeneration and connective .
Class III possible in remaining alveolar . Acceptable Limited
- . tissue graft or followed by staged
housing of extraction socket . .
connective tissue graft
Class IV Deficient and implant may Delayed Unacceptable No

deviate from alveolar housing

The four treatment options for post-extraction implant
placement as defined by the International Team for
Implantology (ITI) in two ITI Consensus Conferences (2003
and 2008)? are:

1. Immediate implant placement: same day of extraction

2. Early implant placement with soft tissue healing:4-8
weeks

3. Earlyimplant placement with partial bone healing:12-16
weeks

4. Late implant placement with complete bone healing: >6
months

Immediate implant placement may be defined as implant
placement immediately following tooth extraction and as a
part of the same surgical procedure, or as implant placement
immediately following extraction of a tooth which must be
combined in most patients with a bone grafting technique
to eliminate peri-implant bone defects.!?

An abundance of literature supports the placement of
immediate implants and almost all studies report high
survival rates of immediate implants from 92-100% however

case selection is necessary.!!
POST-EXTRACTION RIDGE RESORPTION
Dimensional changes of hard tissue!?

1. The inflammatory phase: It starts with the formation of
the blood clot. Inflammatory cells migrate to the site to
"clean" it before the formation of a new tissue in 2 to
3 days. After 4 to 5 days inflammatory cells, vascular
sprouts and immature fibroblasts form a granulation
tissue which is gradually replaced with provisional
connective tissue matrix that is rich in collagen fibers
and cells.

2. The proliferative phase: There is an appearance of
osteoid calcification, which begins at the base and at
the periphery of the socket. The bone matrix appears

very early towards the 2nd week of healing and bone
filling occurs between five to 10 weeks and it is
complete after 16 weeks. A complete epithelial closure
of the socket takes place after four to five weeks.'?

3. Bone modeling and remodelling phase: Bone modeling is
characterised by a change in the shape and architecture
of the bone. The healing process after tooth extraction
is characterised by resorption, which can cause
complications during the implant restoration.'* When
ridge preservation procedure has not been performed,
a mean bone resorption of 1-2 mm in the vertical
direction and 4-5 mm in the horizontal direction were
observed. Resorption is more important at the buccal
than lingual or palatal aspect. It is more pronounced in
the molar region, but it remains critical in the anterior
region because of the aesthetic requirement. The most
bone resorption occurred during the first year after
extraction, of which 2/3rd were observed during the
first three months.'>

Dimensional changes of soft tissue

Immediate implant placement may cause mild gingival
recession'®'” and regardless of the periodontal biotype,
a soft tissue defect (in width) is noted. Marginal tissue
recession is more evident on implants which are positioned
bucally and on gingiva with thin biotype.'® Immediate
implants placed along with connective tissue grafts have
shown less than 1 mm of marginal tissue discrepancy.'®
However, a recent systematic review by Lee et al, have not
found any significant advantage of using connective tissue
grafts towards reducing gingival recession.’ Hence, more
studies are required to advocate the combined use of soft
tissue grafts and immediate implants.

Canullo et al?! studied the use of platform switch implants
in context of marginal tissue recession. They reported
significantly less recession when platform switch implants
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were used. It has been observed that placement of
provisional crowns on immediately placed implants may
not only improve preservation of buccal bone, but also
improve aesthetics by reducing gingival recession.?>%

ADVANTAGES?4%
e  Reduction in the number of surgical interventions
e  Treatment duration is reduced

e  Bone width and height of the alveolar bone is preserved,
enabling maximal utilisation of bone-implant surface
area

e Ideal orientation of the implant can be achieved

e Preservation of bone at the extraction site

e  Soft tissue aesthetics can be maintained

e  Better patient acceptance

DISADVANTAGES?¢27

e Risk of partial alveolar bone resorption due to a
pathologic process or to a traumatic damage during the
extraction

e  Difficulty to achieve a primary stability

e  Gap between implant surface and socket wall

e Additional cost in cases of guided bone regeneration

e Difficulty to predict the final position of the implant

e  Difficulty to achieve a complete closure of the implant
site

e Need to raise a flap in order to cover the implant if two
stage procedures is preferred

INDICATIONS?8

e  Tooth extraction done due to

e Trauma

e Endodontic causes

e  Root fracture/ resorption/ perforation

e  Unfavourable crown torootratio (not due to periodontal
loss)

e  Bony walls of alveolus that are still intact

e Intact facial bone wall with a thick wall phenotype (> 1
mm)

e  Thick gingival biotype

e  Sufficient bone volume apically and palatally of the
extracted root to allow a correct three dimensional
implant positioning with good primary stability

CONTRAINDICATIONS?

e  Presence of active infection

e insufficient bone (<3 mm) beyond the tooth socket
apex for initial implant stability

e wide and/or long gingival recession

e  Proximity to vital anatomic structures

IMMEDIATE IMPLANTS IN THE AESTHETIC ZONE

Based on the current evidence,?*?° it can be said that the
thickness and integrity of buccal bone plate and gingival
biotype are the critical factors that play a pivotal role in
the success of immediate implants. An inter-implant
distance of three mm is preferred for papilla formation and
the presence of an average of two mm buccal plate and a
minimum of one mm is ideal to avoid soft tissue recession.
While following immediate implant protocol, buccal position
of the implants should be avoided. Implants should be
placed slightly palatally/ lingually. Thicker gingival biotype
is more favourable. Gingiva with high scalloping can lead
to an increased risk of recession. Location of interproximal
bone influence the overall soft tissue architecture. Minimal
trauma in tooth extraction can be carried out either with
Piezosurgery ot Periotomes with minimal mucoperiosteal
flap and soft tissue trauma. Self-tapping implants enhance
primary stability which compress the alveolar bone as the
implant is inserted. The gap of at least two mm between
the implant and the internal surface of the facial bone wall
should be filled with bone substitutes which have a low
resorption rate.’* In order to compensate for the expected
vertical resorption, implant should be placed at least one
mm apical to buccal ridge or 2-3 mm from gingival margin.?!

Primary implant stability is another important factor
which requires engaging the lateral walls of the socket
without changing the original socket depth, or by engaging
bone apical to the original socket dimensions. A tapered
design implant will be beneficial for immediate implant
placement. In addition, factors such as use of platform
switch implants, flapless surgical approach, simultaneous
placement of connective tissue grafts and immediate
provisional restorations may be considered. Success with
immediate implant protocol in aesthetic area requires
advanced surgical skills, ideal extraction socket conditions
and knowledge of local anatomy. It is recommended that
in absence of ideal circumstances, other implant timing
protocols that have provided excellent clinical outcomes
with regards to soft and hard tissues be followed.3?

Placement of a wide diameter or a wide platform implants
should be avoided in the aesthetic zone sites. Usually,
maxillary central incisors, cuspids, and premolars and
also mandibular cuspids and premolars are treated with
implants having a diameter of approximately four mm.
Implants in the region of lateral incisors and mandibular
incisors should not to exceed a diameter of 3.5 mm.*
The clinical guidelines for immediate implant placement

protocol are summarised in Table 1.
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Table 1: Clinical guidelines for aesthetic outcomes.

e  Thick and intact buccal bone wall
e  Thick gingival biotype
e  Minimal trauma in tooth extraction

e  Presence of at least three socket walls—ideally four
walls

¢ Implant design

e Implant shoulder should be placed 2-3 mm apical to
anticipated gingival margin

e  Primary implant stability
e  Slight palatal/lingual positioning of implant
e  Fill the gap

IMMEDIATE IMPLANTS IN THE POSTERIOR REGION

In the posterior region, implant placement in the root socket
canlead to anon-ideal restorative position. This may resultin
mechanical overload and failure of the implant. In addition,
the resulting structure of the restoration may render oral
hygiene more difficult, which enhances the risk for peri-
implantitis. To avoid these potential problems, studies®
have suggested placing the implant into the inter-radicular
bone and augmenting the remaining socket with graft
material and a membrane. Although there is limited data on
the the long-term performance in published literature,293+
the use of immediate molar implants appears to be a valid
treatment in the hands of skilled clinicians. Given the
complexity of the procedure, clinicians should follow strict
guidelines to minimise the risk of complications/failures.

Based on the current literature, the following guidelines are
recommended for the implant placement in the posterior
region (Table 2):34

Table 2: Clinical guidelines for immediate implant
placement in posterior region.

e  Patient should be non-smokers

e A pre-operative Cone-beam computed tomogram scan
to minimise risk especially in mandible

e  Thick gingival biotype and adequate keratinised tissue
width (= 2 mm)

e  Atraumatic extraction with flap-less surgery if feasible
e  Only sites with intact socket walls after extraction
e  Osteotomy preparation will vary with socket type

¢ Implants to be submerged (up to 2 mm) below the
buccal bone crest if crestal buccal bone is thin (<2
mm).

e  Thin buccal plate (<2 mm) may require more lingual
placement of the implant with gap grafting and/or
buccal overgrafting

e Gaps between implant and socket walls generally
grafted if > 2 mm in width

e  Xenograft or mineralised allograft preferred
e Initial implant stability should be established

e  Submerged healing if primary stability is less than 25
and resonance frequency value is less than 60
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SOCKET PRESERVATION

Most extractions are done with no regard for maintaining the
alveolar ridge. Whether due to caries, trauma or advanced
periodontal disease, tooth extraction and subsequent
healing of the socket commonly result in osseous
deformities of the alveolar ridge, including reduced height
and reduced width of the residual ridge.’> There is more
substantial horizontal bone loss than vertical bone loss
after tooth extraction. The buccal aspect generally displays
more resorption than the lingual/ palatal aspect. There is
an observed resorption pattern of rapid reduction in the
first 3-6 months, followed by gradual reduction thereafter,
throughout life. Socket preservation may serve to improve
the aesthetic and functional outcomes. Socket preservation
techniques are beneficial in preserving alveolar hard and
soft tissues. When intact or nearly intact extraction sockets
are present, an immediate implant placement technique
offers the advantages of the socket preservation technique
and reduces the time required to achieve a final restoration.

Socket shield technique: In 2010, Hiirzeler et al introduced
a new method, the socket shield technique, in which a
partial root fragment was retained around an immediately
placed implant with the aim of avoiding tissue alterations
after tooth extraction.’® Histologic evaluation in beagle
dogs showed no resorption of the root fragment and new
cementum formed on the implant surface. Their clinical
case demonstrated excellent buccal tissue preservation
and clinically successful osseointegration of the implant.
Joseph and Kitichai reported an alternative approach in a
case utilising a retained proximal root fragment to maintain

the inter-implant papilla.’”
PROVISIONALISATION

Fabricating provisional restoration allows us to have an
idea for definitive crown as similar to the natural tooth that
was present earlier. Moreover, it also helps to reform the
interdental papilla between the implant supported crown
and the natural tooth. Light-cured composite can be used
at the base of the provisional restoration to create an
emergence profile as it causes less soft tissue irritation.
Elimination of the auto polymerised acrylic resin monomer
is responsible for soft tissue irritation with the acrylic
resins.?®3 The provisional restoration should be designed
so as to minimize pressure on the surgical site, optimize
space for the gingival tissues, and control occlusal loading
of the implant during the initial stages of osseointegration.*’

JUMPING DISTANCE

The space between the implant periphery and surrounding
bone is called the gap or jumping distance.*' The gap consists
of two dimensions: Horizontal defect width and vertical
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defect height. The term “jumping distance” refers to the
ability of bone to bridge the horizontal gap and fill the void.
The main objective of immediate implant placement is to
provide an osseointegrated fixture suitable for an aesthetic
and functional restoration. Bone fill in the gap between
the implant and the peripheral bone is important. The
buccal aspect of an implant is of great concern, especially
in the aesthetic zone, because the buccal bony plate is
usually thin**# and its resorption can result in soft tissue
recession.** The objective of the surgical management of
the buccal gap is optimal bone fill in the gap, most coronal
level of bone-to-implant contact and the least amount of
buccal bone loss and soft-tissue recession.*

The initial bone wall thickness before the immediate
implantation associated with guided bone regeneration
may influence bone formation.* Intrabony defects are
partially or completely remodeled (healed) without further
intervention.*” A lateral gap of 1 to 1.25 mm could heal
spontaneously with formation of a new bone, however the
addition of a membrane would not improve the healing
process.*” In cases of severe defect, the choice between
an immediate implantation associated with guided bone
regeneration or a delayed implantation should be evaluated.
The decision criteria for the surgeon are related to the
possibility of complete site closure and if not obtained, the

risk of membrane exposure may lead to graft complications
and implant failure.*® The filling of the gap remained between
the implant and the buccal bone plate with autogenous bone
graft could be resorbed.* Bovine hydroxyapatite material
could reduce bone resorption in the buccal aspect of the
implant.’° Partial bone formation occurs when space is filled
by Beta-TCP, however, no scientific evidence of superiority
of one material over another has been yet established.>!
Animal experiments with injection of mesenchymal cells
of the umbilical cord in the case of a severe peri-implant
bone defect have shown their ability to promote formation
of new bone.>?

TECHNIQUES USED IN IMMEDIATE IMPLANT PLACEMENT
SURGERY

It is always safe to start with a pilot drill, as there is a risk
to slip into the socket and perforate the buccal bone plate
because of the hardness of the palatal wall. To avoid this
problem, two techniques can be used:>?

1. Round bur technique: The drilling is initiated with a small
round bur about 1/3 of the apex on the palatal wall of the
socket. The drilling is then carried out keeping a palatal
direction with respect to the tooth axis. This technique is
indicated in cases of immediate implantation without or
with minimal tissue loss (Figure 1).

a: Drilling through palatal wall using a bur round; b: Osteotomy site preparation; c: Implant placement.
Figure 1: Round bur technique.

a: Bone graft harvesting using a trephine; b: Extraction socket after bone removal; c: Osteotomy site preparation;
d: Implant placement with Bone graft between the implant and buccal bone socket.
Figure 2: Trephine technique.
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2. The trephine technique: allows better axis implant control
with recovery of the bone for further filling. Bone graft
harvesting using a trephine bur and after placing implant
same graft placement can be done between the implant and
buccal bone socket. During implant site preparation, the
drilling should extend beyond the socket to optimise the
implant primary stability.

IMMEDIATE IMPLANT PLACEMENT USING FLAPLESS
APPROACH

The flapless technique provides a minimally invasive
approach to extraction with socket grafting or immediate
implant placement. Because the interdental papilla remains
intact, there is less disruption of blood supply. The flapless
approach involves inserting the implant without raising
any flaps. It simplifies the procedure, reducing operative
time and patient discomfort and favoring acceptance of the
implant protocols.>*>> However, there are complications

such as bony dehiscence and fenestration. A clinical study
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reports a dehiscence rate of 4.73% with flapless surgery.>®
From a biologic point of view, the main advantage of a
flapless procedure is preservation of the periosteum and
supraperiostal and as a result the blood supply to the
alveolar bone is maintained.>”*® Some clinical studies suggest
that flapless surgery prevents marginal bone loss.>6°

SUMMARY

Immediate implant placement is a reliable technique with
implant success rates comparable to those obtained by
conventional protocols. It allows a significant comfort
to the patient, a reduction of the healing duration and a
preservation of the gingival architecture; which optimises
the aesthetic outcomes. However proper case selection,
diagnosis and treatment planning, clinical expertise,
meticulous post-operative care preceded by a good surgical
and prosthetic protocol are very essential for the long term

success of the immediate implants.
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