
r 
International Journal of Current  

Medical and Pharmaceutical  
Research 

 
Available Online at http://www.journalcmpr.com  

 
 
 
 
 

                                                                                                                                            REVIEW ARTICLE  
 

IMMEDIATE IMPLANTS- A REVIEW 
 

Kale Rutuja P., Chacko Lisa., Rakhewar P. S and Shah Tanvi H 
  

Department of Periodontics, S.M.B.T Dental College, Hospital and Research Centre,  
Sangamner 422608, Ahmednagar – India 
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Immediate implants are placed in fresh extraction sockets immediately after tooth extraction. This 
helps reduce the treatment time and preserves the dimensions of alveolar ridge. Several anatomical 
and surgical factors need to be considered before placement of immediate implants. The surgical 
requirements for immediate implantation include extraction with the least trauma possible, 
preservation of the extraction socket walls and thorough alveolar curettage to eliminate all 
pathological material. Primary stability must be obtained during immediate implant placement. Many 
authors consider that it is easier to obtain primary stability with rough surfaces, aggressive thread 
design, and tapered implants. Although some of the early implant practitioners assume that long term 
implant survival depended on placement on healed alveolar ridge, the growing body of evidence 
confirms that immediate implant placement yields excellent and predictable results. Several studies 
have showed that the survival rates of implants placed immediately, early, delayed, or late seemed to 
be similar in the short term and amount to approximately 95%. 
This article reviews available literature to delinate the socket physiology following extraction, 
indications, contraindications, advantages and disadvantages along with the decisional criteria and 
surgical technique for immediate implant installation. 
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INTRODUCTION

 

 

Immediate implant is defined as implant placement in a fresh 
extraction socket immediately after tooth 
extraction.1Immediate placement of a dental implant was 
described for the first time in 1976 by Schulte and Heimke.2  
Since then several clinical and histologic investigation have 
demonstrated its virtues.3-8 The installation of implants in 
extraction sockets was advocated as a means to firstly reduce 
the number of surgical procedures, secondly to preserve the 
dimensions of the alveolar ridge, and also, to reduce the 
interval between the removal of the tooth and the insertion of 
the implant supported restoration.9 To begin with this 
procedure was considered unpredictable, but with the 
development of new protocols and improved diagnosis, it now 
has similar final results to other loading protocols and in some 
cases even better.10 

 

Successful immediate implant placement may be possible in 
all regions of the jaws, although immediate placement of 
implants in sockets of molars is more challenging.1 

 

Recently immediate/early placement protocols have gained a 
growing interest and application to become an acceptable 
treatment approach particularly in the aesthetic zone.11This is 
because the extraction of teeth resulting from pathologic 

changes or trauma usually causes the loss of the hard and soft 
tissues.12 

 

In regard to the placement of immediate implants, several 
factors should be considered, the anatomy of the extraction 
site, the surgical procedure, the gain of time, the predictability 
of osseointegration and the aesthetic result of the restoration.12 

Other factors to be considered are the patient’s aesthetic 
demands, the operator’s knowledge, experience and clinical 
skills; and the topography and state of health of extraction 
site.12 

 

Socket Physiology 
 

After tooth extraction the principal alterations occur in early 
stages, namely within the first 8 weeks, while the remodelling 
process may take up to 12 months following extraction. The 
principal alteration is volumetric in nature, i.e., there is a 
reduction in alveolar crest thickness that is greater than the 
vertical reduction. Vertical crest resorption is greater in the 
buccal plate than in the lingual and palatal areas. Without the 
use of any preventive measures, the socket bone loss is 
approximately 50%, especially in the maxilla.1,13-16 

 

Following is the timeline that illustrates the socket healing 
process. This timeline may however vary from author to 
patient:17 
 

Article History: 
 

Received 12th November, 2016 
Received in revised form 27th  

December, 2016  
Accepted 26th January, 2017  
Published online 28th February, 2017 
 

Key words: 
 

Immediate implants, Implant 
positioning 
 



International Journal of Current Medical And Pharmaceutical Research, Vol. 3, Issue, 02, pp.1322-1328, February, 2017 

 

 1323

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Though there is presence of mature bone after 2 months, bone 
remodelling may continue even 1 year after extraction until 
there is normalization with adjacent edentulous bone level. 
However, the majority of bone alterations (Fig 1) occur during 
these first months.18-20 

 

Indications10,12 

 

 All tooth extraction without active infection (caries, 
crown or root fractures, endodontic problems) 

 Traumatic tooth avulsion with bone walls preserved 
 Temporary tooth root resorption with permanent tooth 

agenesis 
 

Contraindications10,12 

 

 Absence of bone walls surrounding dental implant 
 Insufficient apical bone to achieve primary stability 
 Presence of anatomic limitation (inferior dental nerve 

or sinus) 
 Acute periapical infection 

 

Surgical technique for immediate implants 
 

The procedure for immediate implant placement must be 
considered different from the conventional method regardless 
of whether the esthetics is compromised. Nevertheless, ideal 
three-dimensional (3D) implant positioning (Fig 4) must be 
assessed as well as appropriate implant diameter according to 
the socket morphology.15,21-24 

 

 In order to preserve the integrity of alveolar bone walls 
dental extraction should be performed with no bone 
fractures. Periodontal ligament (PDL) should be broken 
with a microsurgical scalpel or periotomes. (Fig 2a ,Fig 
2b) 

 A number of instruments and technologies are currently 
on the market to assist the surgeon in implementing 
atraumatic extraction therapy. These range from simple 
hand instruments (Periotomes, lexi-cuts) to powered and 
ultrasonic, piezoelectric devices. 

 Mesiodistal or buccolingual movements should be 
avoided to prevent breakage of thin bone walls (Fig 2c, 
Fig 2d) 

 Buccal wall must be kept to prevent bone loss in this area, 
which is most susceptible to resorption. (Fig 2e) 

 Complete debridement of all the alveolar walls with 
curettes, which should also be used to assess socket 
morphology and integrity. (Fig 2f) 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Implant drilling should be performed towards the 

palatolingual area and the implant head should not emerge 
too buccally, achieving primary stability from the apical 
area of the socket (at least 3-5mm of inmate bone-to-
implant contact (BIC), maintaining atleast 2mm from the 
external buccal wall,3mm in-between implants and 1.5mm 
from the natural tooth. The use of surgical stent is 
recommended to orient implant placement (Fig 2g, Fig 2h) 

 In case of biradicular premolars and canines and maxillary 
and mandibular molars implants are placed preferentially 
in the centre of the socket (anchoring to the interradicular 
septum) or in the palatal root. In maxillary molars, owing 
to the presence of 3 roots, primary stability is often 
challenging and delayed implant placement should be 
considered.16 

 If the gap distance is significant, grafting may be 
necessary to avoid soft tissue growth and allow the 
implant to osseintegrate. (Fig 2i, Fig 2j) 

 Primary closure of the wound should be achieved by soft 
tissue (pedicled flap, connective tissue graft or coronal 
position of the flap) or covered by a resorbable membrane 
to protect the surgical area. A non-submerged technique 
can also be attempted with predictable outcomes with the 
use of a provisional restoration or a healing abutment. 

 
 

Advantages10,12 

 

 Fewer surgical interventions required. 
 Shorter treatment time. 
 Ideal 3-dimensional implant positioning references. 
 Presumptive preservation of alveolar bone at the site 

of the tooth extraction. 
 Soft tissue esthetics and maintenance. 

 

Disadvantages10,12 

 

 The morphology of the site, leading to increased 
surgical difficulty. 

 The presence of periapical pathology. 
 The absence/reduction of keratinized tissue. 
 Esthetic compromise with thin tissue biotypes. 
 Lack of complete soft tissue closure over the 

extraction socket. 
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Courtesy: Federico Hernandez Alfaro.Controversial Issues 
In Implant Dentistry. 
 

Guidelines for Immediate Implant Placement In Single Post 
Extraction Site 
 

Mauro merlidelinated six anatomical factors and two surgical 
factors for immediate implant placement in single 
postextraction site.25 

 

Anatomical Factors 
 

Biologic width of the periodontium: In Periodontology, the 
vertical biologic width of healthy gingival tissue is described 
as a relatively constant dimension. In conditions of periodontal 
health and integrity, it measures approximately 
3mm.Biological width of periodontium at the implant 
placement site should be adequate. 
 

Gingival biotype:  The thick gingival biotype often features 
dense, fibrotic soft tissue with an underlying bone volume that 
is also thick. The thin gingival biotype is characterised by the 
presence of thin soft tissue and is likely to present fenestrations 
or dehiscences in the underlying bone structures. A thin 
gingival biotype contraindicates immediate implant placement 
especially in anterior maxillary area. 
 

Position of buccal gingival margin: A more coronal buccal 
gingival margin may indicate implantation immediately after 
extraction, while a margin at the same height or apical to the 
equivalent tooth makes a different approach preferable. 
 

Alveolar bone crest height in interproximal area: When the 
distance between the interproximal alveolar bone crest and 
contact point is equal to or less than 5mm (or similarly, when 
the distance between the adjacent tooth’s interproximal 
alveolar crest and the CEJ is roughly 2mm), it would be 
possible to contemplate immediate implant placement. 
However, when these distances are greater, immediate implant 
placement would very likely result in esthetic failure.(Fig 3) 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Buccal alveolar bone crest height: The bone crest may be 
classified as high, normal, or low according to a distance from 
the free gingival margin of less than 3mm, 3mm, or more than 
3mm, respectively. This classification, as proposed by Kois 
(1994)26 and Vacek et al (1994)27 permits the assumption that 
high and normal crests will be reasonably stable in terms of 
post extraction soft tissue healing (greater gingival margin 
stability) while low crests tend to be unstable. 
 

Buccal alveolar bone wall thickness: Some authors28 believe 
that atleast 1mm of buccal alveolar bone thickness is desirable 
to obtain marginal stability. Unless reconstructive bone 
treatment is performed, placement of an implant in a socket 
with reduced thickness (less than 1mm) or with a buccal 
alveolar bone deficit will inevitably be followed by soft tissue 
recession with potential exposure of the implant collar 29,30 and 
lack of harmony between the implant supported prosthetic 
crown and adjacent natural crowns. In the posterior sextants, 
any presence of limiting anatomical structures may be 
considered a further anatomical factor to be taken into 
consideration. 
 

Surgical Factors:25 

 

3D implant positioning in alveolar bone 
 

Prosthetically guided endosseous implant placement (or 3D 
placement) requires consideration of three dimensions: 
 

 Mesiodistal 
 Buccopalatal/lingual 
 Apicocoronal. 

 

Mesiodistal dimension- It is important to consider the 
horizontal biologic width (approximately 1.3mm) surrounding 
the implant by avoiding implant placement too close to one of 
the patient’s own teeth. 31-33 Failure to ensure a correct 
mesiodistal space will lead to bone crest resorption and 
consequent reduction in papilla height.34,35An interproximal 
distance of at least 1.5mm should therefore be maintained 
between the implant platform and the periodontal attachment 
of the interproximal tooth .36(Fig 4a) 
 

Ideal 3D implant positioning     
 

Mesiodistal position: minimal distance 1.0-1,5mm from the 
adjacent teeth 
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Apicocoronal position: apical from CEJ of adjacent teeth 
(tissue level implants 2mm, bone level implants 3 mm, from 
the gingival level of the future restoration). 
 

Buccopalatal position: 1.5-2 mm towards the palatal, 
maintaining minimally 2mm of buccal wall. 
 

Buccopalatal/lingual dimension- Once placed, the implant 
must have a suitable thickness of buccal bone in a 
buccolingual direction in order to prevent the inevitable 
horizontal and vertical resorption of the alveolar wall from 
causing a reduction in bone thickness with consequent soft 
tissue recession.28 Adequate alveolar bone wall thickness of 
atleast 1mm must be present. (Fig 4b) 
 

Apicocoronal dimension- Lastly, the implant must also be 
placed correctly in coronoapical terms. By failing to safeguard 
peri-implant vertical biologic width, an excessively apical 
position will lead to vertical bone resorption, which inevitably 
causes circumferential soft tissue recession.37-39(Fig 4c) 
 

Choice of implant type and characteristics 
 

A correct choice of implant diameter is essential because an 
excessively large platform may reduce the quantity of peri-
implant bone. It is therefore advisable to opt, whenever 
possible, for the smallest-diameter implant that will not 
compromise the biomechanical requirements of the tooth being 
replaced and is appropriate to the patient’s risk profile. In 
order to reduce the risk of the abutment screw loosening, 
which is particularly high with single implants, an internal 
connection system is preferable. Another important 
consideration is the macroscopic morphology of the 
endosseous implant. Suitable screw shape contributes to good 
primary stability, which is essential to achieving 
osteointegration. 
 

Guidelines For Immediate Implant Placement For Multiple 
Missing Teeth Mauro merlialso put forth certain principal 
factors to be considered during immediate implant placement 
for multiple missing teeth:25 

 

 Implant positioning 
 Number and distribution of implants. 

 

Implant positioning 
 

Multiple missing teeth require the same accuracy in 
positioning implants in the alveolar bone buccopalatally, 
mesiodistally and apicocoronally (known as 3D placement)40It 
is additionally important to take into consideration the angle 
and interproximal bone peak between two adjacent implants.25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The same consideration applies here as those made during 
buccopalatal and apicocoronal positioning for single missing 
tooth 
Apicocoronal Dimension 25- If implant is positioned too 
apically, vertical bone resorption and most likely soft tissue 
recession will result. 37-39It should be clarified, however, that 
in the event of multiple missing teeth, a further factor to 
consider regarding positioning is relationship between the 

different apicocoronal positions of each implant (Fig 5f, 5g) 
 

Mesiodistal dimension- Several authors clearly highlighted the 
need to safeguard horizontal biologic width (approximately 
1.3mm) around the implant.33,41,42 Therefore, if minimum 
recommended distance between implant and tooth in a 
mesiodistal direction is 1.5mm, the distance between two 
adjacent implants should never be less than 3 mm (Fig 5A 
Fig5b) because a lesser distance will probably impede 
formation of an adequately supported interimplant papilla of 
satisfactory height.40 

 

Buccopalatal dimension-The implant must be provided with 
adequate buccal bone thickness to ensure that the inevitable 
horizontal and vertical resorption of the buccal alveolar wall 
does not cause a reduction in bone thickness and consequent 
soft tissue recession.29(Fig 5C Fig 5D) 
 
 
 
 
 
 
 
 
 
 
 
 
Courtesy: Mauro merli. Implant therapy- The integrated 
treatment plan; Volume 1;Diagnosis and treatment plan. 
 

Implant angulation 
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Correct preplaned angulation will help to further reduce 
differences in bone level between implants, avoid 
unfavourable positioning in relation to anatomical structures, 
and optimize emergence profiles, thereby improving both the 
esthetic outcome and the ease of hygiene around the prosthetic 
restoration. 
Interproximal bone peak between contiguous implants 
 

When planning the bone peak between contiguous implants, 
horizontal interimplant distance should be atleast 3mm, while 
in the vertical dimension the most coronal portion of the bone 
peak should have a distance of 4 mm (or at the most 5 mm) 
with respect to the planned prosthetic contact point (Fig 6) 
 

Number and distribution of implants 
The correct number and topographic distribution of implants 
are proportionate to the degree of edentulism and play a key 
role in achieving a successful functional and esthetic outcome 
of the implant prosthetic restoration. 
 

With partially edentulous patients, depending on the number 
and location of missing teeth, the principles to apply when 
determining correct implant location are:25 

 

 If at all possible, avoid contiguous implants in 
esthetic areas (alternate with a pontic) 

 Avoid cantilevers (especially in a distal direction) 
 Follow the key implant position rule; i.e., try to place 

implants in canine and if possible molar positions. 
 Place the lowest possible number of implants allowed 

by biomechanical requirements 
 

The implant prosthetic treatment plan must among other things 
consider the number and topographic distribution of implants. 
  

Implant Primary Stability 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

An important clinical factor to ensure osseointegration is 
primary implant stability; in the case of immediate implants, 
this is mandatory. There are several methods described to 
measure this parameter. The most common are insertion torque 
(N/cm) and resonance frequency analysis (RFA), which can be 
measured using several devices (Fig 7).10 These measurements 
may be used as references to determine implant stability using 
the implant stability quotient (ISQ). 
 

Studies comparing implant stability between delayed and 
immediately placed implants seem to indicate lower ISQ 
values in immediately placed implants compared with implants 
placed in pristine bone.10 Although these differences tend to 
disappear over time, ISQ values seem to increase progressively 
during healing over the first few months in immediate 
implants.10 

 

Implant design may also have an effect in the primary stability 
obtained during implant placement. Many authors consider 

that it is easier to obtain primary stability with rough surfaces, 
aggressive thread design, and tapered implants.10 

 

Complications and Management of Risk Factors With 
Immediate Implants 
 

Pre-surgical implant side evaluation- Selecting the most 
appropriate angulation of the pilot drills is important. Failure 
to do so, may result in perforation of alveolar bone plates 
during drilling. 
 

Prevention of cortical bone lamella- Atraumatic extraction 
should be implemented to minimize bone trauma. If 
insufficient labial bony support is present and implants are 
placed without additional measures, the survival rates is 
severely impaired. 
 

Prevention of thermal drilling trauma- Thermal trauma by 
overheating when using wide diameter implants can be 
avoided if the increase of rotation speed at constant rpm is 
considered. Permanent internal irrigation should be maintained 
to reduce drilling temperature in the bone and prevent heat 
necrosis. 
 

Crestal bone-to-implant gap- The use of an implant design 
that mimics the shape of a natural tooth root should be 
considered. Whenever a circumferential defect of more than 
1.0 mm exists around the cervical aspect of the implant 
grafting and the use of barrier membrane is preferred.  
 

Inflammation and purulence- Delayed implant placement is 
considered if any purulent exudate is present during the course 
of surgery. Antibiotic therapy is initiated whenever there is 
evidence of acute infection.  
 

Primary closure- In cases when an implant design is employed 
which does not mimic the anatomic root form, primary closure 
of the soft tissues is recommended. If primary closure is not 
achievable, the use of vertical relaxing incisions and/ or 
horizontal ribboning of the periosteum should be considered. 
 

Temporary restoration post implant placement- The literature 
advocates the wearing of a prosthesis not earlier than 2 weeks 
post-implant placement to prevent early trauma to the gingival 
site above the implant. The area should be left without 
pressure during the entire healing period by an appropriate 
temporary restoration.   
 

Implants and occlusion- Peri-implant bone loss is more 
pronounced in implants which are subject to eccentric loads 
due to lateral protrusive movements. It is essential that the 
occlusion is adjusted in such a way that the implant is just out 
of contact with the opposing tooth at a position of lightest 
occlusal contact and does not bear excessive loads in lateral or 
protrusive excursions of the mandible. A single implant 
supported canine guidance should be avoided. 
 

Prosthodontic Complications- Prosthodontic complications 
include reduced vestibular depth, angulation problems, deep or 
shallow implant placement within the socket. By 
approximating the flap edges, a loss of vestibular depth may 
occur. The denture border must be adequately reduced, and a 
soft liner is placed to minimize pressure on the displaced 
vestibule. The most common problem faced is that of poor 
implant angulation. Most of these problems are easily 
managed with "angulation abutments" or by using cementable 
components. A surgical tendency to place the implant deep 
within the socket (to engage more bone) can lead to prosthetic 
difficulties in restoration as well as in patient maintenance of a 
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prosthesis. Shallow placement makes esthetic restoration 
difficult if a minimal amount of gingival tissue is present. 
Components bringing the prosthesis to a level close to the 
implant body itself help with this type of problem. 
 

Survival Rate 
 

Several studies43-49 in the literature have shown that the 
survival rates of implants placed immediately, early, delayed, 
or late seemed to be similar in the short term and amount to 
approximately 95%. It is reported that implants with a 
machined surface have a lower survival outcome than implants 
with a rough surface.25 

 

CONCLUSION 
 

Current evidence suggests a high success rate of 95% with 
immediate implant placement when case selection criteria have 
been well followed. Immediately placed dental implants is a 
predictable treatment option that depends mainly on; good 
patient/case selection, following proper surgical technique, 
achieving good primary stability and maintaining primary 
stability. Hence immediate dental implant case selection based 
on sound clinical practice and research can maximize the 
advantages afforded by immediate implants and minimize 
treatment failures. 
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