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INTRODUCTION

 A dental implant is an artificial tooth root that is 
placed into jaw bone to hold a replacement tooth or 
bridge. Dental implants may be an option for people who 
have lost a tooth or teeth due to periodontal disease, 
an injury, or some other reason.1

 Presently dental implants are one of the most ex-
citing and rapidly developing aspects of dental practice. 
Dental implant placement traditionally was advocated 
for healed extraction sites. However, with the develop-
ment of a better understanding of the biologic principles 
of bone healing around dental implants, placement in 
fresh extraction sockets has been tried and reported 
with a high degree of success, such implants have been 
described as immediate implants. These are different 
from other similarly named implant procedures, namely 
immediately loaded implants and delayed immediate 
implants.2

HISTORY OF IMPLANTS

 The history of dental implants is as fascinating as 
it is ancient. Implant designs are traceable to early 
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Egyptians and South American cultures. Cranin sug-
gests that the earliest recorded dental implant spec-
imen was inserted during the pre-Columbian era.3,4,5 
Recorded progress commenced in the 1800s, Edmunds 
constructed a porcelain crown on a platinum shell with 
lead moulded to a root form.6 Two variations were intro-
duced independently in 1967, one by Leonard Kinkow, 
and other by Ralph and Harold Roberts.7 Additional 
endosteal designs were developed rapidly in the late 
1940s, 1950s, and 1960s. Formiggni in 1947, developed 
single helix wire spiral implant made of either stainless 
steel or tantalum.8 

 In 1952 Branemark embarked on studies that 
years later resulted in the introduction of his design 
and treatment concept following an extensive prospec-
tive study of a cylindrical threaded endosteal implant. 
With the acceptance by the ADA in 1986, this system 
has greatly contributed to its increasingly widespread 
utilization by the dental community.9 

 Many researchers have advanced the idea of im-
mediate implant placement. Lazzara in 1989 was one 
of the initial surgeons to attempt it. His rationale was 
better maintenance of alveolar architecture, the use 
of longer implants and shortened treatment times.10 
Grunder in a 1999 multicenter prospective study re-
ported the success rates of implants placed immediately 
into extraction sites.11 Gomez-roman in 1997, using a 
tapered implant system reported a 98.84% five-year 
success rate with 83 implants placed immediately after 
extraction.12 These studies shows that now immediately 
after tooth extraction implants are being placed with 
good results.
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INDICATIONS

 The following are the indications of immediate 
implants.

Endodontically failed tooth
Root fracture,
Root resorption 
Periapical pathology 
Root perforation
Unfavorable crown to root-ratio (not due to 
periodontal loss).13

CONTRAINDICATIONS 

 Absolute contraindications to immediate implant 
placements have been agreed to by many and they are 
as follows;

Presence of periodontal disease.

Presence of acute/subacute periodontal or periapical 
infection.

Unfavourable anatomy

Bisphosphonates therapy. 14,15

CASE SELECTION CRITERIA 

General considerations

 It is essential to first identify the specific oral prob-
lems of the patient. It is also important to discuss his 
or her esthetic and functional demands. The available 
bone volume must be assessed by palpation and/or 
probing through the mucosa, together with evaluation 
of obtained panoramic and periapical radiographs.16

Radiographic evaluation of the immediate im-
plant candidate.

 When considering the extraction of a tooth caused 
by a lack of periodontal support, root fracture, or no 
resolving periapical pathologic condition, a periapical 
radiographic image provides useful information. Occlu-
sal radiographic images are helpful in assessing the 
mandibular symphysis. 

 Lateral Cephalometric radiographic images provide 
a one-to-one image of the relationship between the 
maxilla, mandible and the skull base. 

 The use of CT scans is advocated when more accu-
rate information regarding the topography of osseous 
structures is needed. It gives information regarding 
availability of space for position, number and length 
of fixtures to be installed. It is a time saving method 
compared to conventional tomography and eliminates 
the need for panoramic and intraoral radiographs. The 

need to assess accurately the position of the inferior 
alveolar canal, the mental foramen, and the contour 
of the lingual surface of the mandible are primary 
indications for using CT.17 

FACTORS TO BE CONSIDERED FOR CASE 
SELECTION

1. Primary stability

 Stability of an implant can be defined as its capac-
ity to withstand loading forces in axial, lateral, and 
rotational directions. Sennerby & Roos in 2007 stated 
that primary implant stability is determined by bone 
quality and quantity, implant design, and surgical 
technique.18

 When primary stability is unattainable, the pro-
cedure should not be carried out.19 Ostman et al. in 
2007 found significant higher initial implant stability, 
measured with resonance frequency analysis, with 
wider implants compared to narrow ⁄ regular implant 
designs.20

2. Bone Quality and Quantity

 Bone quality has been suggested as an important 
prognostic indicator of dental implant success and is 
of special importance when considering immediate im-
plants. Lekholm and Zarb’s bone type classification is 
widely accepted. In general, bone quality and quantity 
are superior in the mandible; hence, immediate implant 
success is greater in the mandible as compared to the 
maxilla.21 Cornelini et al. cited studies with mandibular 
success rates of 95% and maxillary success rates of 92%. 
When type IV bone is encountered, an overall dental 
implant failure rate of 35 % has been reported.22 

2. Anatomical Considerations Extraction Site 
Morphology

 Residual extraction site morphology is an import-
ant determinant of immediate implant success and 
can complicate implant positioning. The important 
aspects of residual extraction site morphology are axial 
inclinations (slope), root curvature of the extracted 
tooth (dilacerations), and location of the socket apex. 
Finally, the extraction site must be large enough to 
accommodate an appropriately selected commercial 
dental implant. 

Surrounding Anatomy

 Responsible case selection also involves careful 
examination of surrounding anatomical structures. 
One needs to take into consideration the proximity of 
structures such as the maxillary sinuses, the mental 
foramina, mandibular sublingual concavities, and the 
inferior alveolar neurovascular bundle. 3-5 mm of sound 
bone beyond the apex is desirable in order to better 
facilitate osseointegration.13 
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GUIDELINES FOR EXTRACTION WHEN 
PLANNING FOR IMMEDIATE IMPLANT 
PLACEMENT

 The following guidelines for extraction are provided 
when planning for immediate placements of implants.

Preoperative Evaluation

 Patients should be thoroughly evaluated before all 
elective procedures. After immediate implant sites have 
been selected to ensure minimal risk to vital structures, 
the dentist should fabricate a stent that can be used as 
a guide to achieve fixture alignment during the surgical 
phase. 

Antibiotic Therapy Initiation

 If pre surgical evaluation reveals any sign of po-
tential acute infection, antibiotic therapy should be 
initiated 3 to 5 days before surgery. Preservation of 
the Bony receptor site.

 After reflection of the muco-periosteal tissues, 
care should be taken to remove the tooth with as little 
trauma as possible. The teeth may be brittle or even 
ankylosed to the surrounding bone, particularly when 
endodontic therapy has been previously carried out. 
In such cases, a high speed, contra-angle hand piece 
with a 700 XXL bur can be used to section the tooth 
longitudinally. 

Procedural Delays

 Placement of the implant should be delayed in 
presence of a purulent exudate. Patient should be 
informed of this possibility preoperatively. 

Avoidance of excessive pressure

 During socket preparation care must be taken not 
to create any form of pressure on thin cortical bone. 
Such excessive pressure can cause bone resorption, 
leading to failure because of compression or avascular 
necrosis. 

Osteotomy preparation

 Bone morphology dictates the feasibility, design 
and surgical approach to immediate implant treatment. 
There must be adequate bone around the implant to 

withstand the surgery and the stress during implant 
function. One millimeter of bone remains the emphir-
ically derived peripheral requirement. Anything less 
would be restrictive surgically and make perforation 
a likely risk.23

Improvements for placement

 Ideally the implant should be sealed in at least two-
thirds in the host bone. When adjacent vital structures 
allow it, the apex should be at least one mm to 2 mm 
longer than the tooth being replaced to improve the 
initial placement stability and the crown-root ratio for 
the final restoration. In addition the implant diameter 
at the cervical area should be as wide as possible to 
prevent soft tissue in growth. Above all, the implant 
should be totally immobilized in the site without ben-
efit of graft material to assist it at this time. Failure to 
achieve immobility will greatly compromise the chances 
of osseointegration. If there is visible mobility, the 
implant should not be placed. The defect can be bone 
grafted, and the implant can be placed 4 months later. 
Replacing missing bone or adding to existing bone is 
very often essential to the success of an immediate 
implant and the ensuing restoration.24-30

 Bone grafting in case of marginal defects is an 
important step during the placement of immediate 
implants. 

 Brugnami et al.31 in 1996 and Dealemans et al. 
in 1997 recommended the use of autografts instead 
of allografts due to the absence of immune reactions 
associated with the former.32

 The simultaneous use of membranes in immediate 
implantation is the subject of debate. Lazzara RJ6, 
Becker33 in 1992), and Lang NP34 in 1994, advocate 
the use of occlusive membranes alone, without graft 
positioning, on the grounds that the stability of the 
immediate implant and clot, plus primary closure of 
the soft tissues, suffice to allow ossification and that 
the use of membranes affords an increased amount 
and width of bone tissue.

Soft tissue closure

 Primary closure of the soft tissues is usually rec-
ommended. When closure is not possible, the use of 
vertical relaxing incisions or horizontal ribboning of 
the periosteum or both should be considered to increase 
flap manipulation. 

 Ladsberg CJ. in 1997 described immediate trans 
-gingival positioning of the implant after tooth ex-
traction, covering the defect with a full thickness graft 
taken from the palatal region.35

Successful osseointegration

 Osseointegration is defined as “a direct structural 
and functional connection between ordered living bone 
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and the surface of a load carrying implant”. It has also 
been described as “direct anchorage of an implant by 
the formation of bony tissue around the implant with-
out the growth of fibrous tissue at the bone-implant 
interface”.36 The chances for successful osseointegration 
can be increased by a stress-free nonfunctional healing 
period.

SURGICAL TECHNIQUE

 The surgical procedure is usually performed with 
the patient under local anesthesia, with conscious 
sedation, if necessary. At the desired site, after the 
extraction of tooth in question with minimum trauma 
to the surrounding tissues, the socket is debrided and 
irrigated to remove the remnant diseased and necrotic 
tissues. 

 The design of the soft tissue flap will have to 
accommodate for specific vital structures. In the an-
terior maxillary arch, where the patient exhibits a 
high smile and excessive exposure of gingival tissue, 
a horizontal incision across the palate is preferred to 
avoid any scarring of labial gingival tissues. Similarly 
in the posterior part of the mandible, where the mental 
nerve exits the foramen, a vertical incision will permit 
the adequate release of the soft tissue flap for proper 
exposure of the surgical site. Once the surgical site is 
exposed with adequate debridement of extraction socket, 
the osteotomy site is prepared with bone drilling. Low 
speed (less than 2000rpm) drilling tool with controlled 
torque is used for the osteotomy. Overheating more 
than 47˚C as well as crushing and/or smearing of bone 
over medullary spaces must be judiciously avoided and 
achieved with low speed drilling and adequate cool-
ing. Surgical templates with radiographic marker are 
helpful in determining the site as well as inclination 
of the proposed implant. A graduated series of drill 
sizes are indicated, bone debris in the drill flutes must 
be removed during site preparation. The placement of 
implant as well as soft tissue closure may vary as per 
the submerged and non-submerged implant systems 
as well as for the one-stage versus two-stage implant 
systems. 

 For the submerged or two-stage implant system, 
the soft tissue flap is closed after placing the implant 
and covering it with a healing cap. Similarly, for the 
one-stage implant system the soft tissue is closed after 
placing the gingival conformer over the implant. The 
point to remember is the placement of implant 1-3 mm 
sub-crestal in the anterior zone for esthetic emergence. 
After the closure of soft tissue, the removable prosthesis 
or screw retained acrylic provisional crown is placed 
depending on whether the implant system is two-stage 
or one-stage respectively. For optimum plaque control 
in the implant surgical site, the patient is prescribed 
0.2% chlorhexidine mouth rinses for two weeks.37-39

ADVANTAGES AND DISADVANTAGES OF 
IMMEDIATE IMPLANTS

Advantages 

Maintenance of soft tissue profile

Prevention of the bone loss in both vertical and hori-
zontal directions

Reduces the need for augmentation procedures

Reduced number of surgeries, thus reducing the overall 
cost and morbidity

A significantly reduced period of wearing of an interim 
prosthesis that is usually removable and often objec-
tionable to many patients hoping to receive a fixed 
implant- supported restoration

Eliminates the emotional trauma associated with loss 
of anterior teeth

Post extraction alveolar process resorption is reduced 
thus affording improved functional and esthetic results.

Shortening in treatment time, since with immediate 
placement it is not necessary to wait 6-9 months for 
healing and bone neo formation of the socket bed to 
take place. 

Preservation of the vestibular cortical component 
allows precise implant placement, improves the pros-
thetic emergence profile, and moreover preserves the 
morphology of the peri-implant soft tissues thereby 
affording improved esthetic-prosthetic performance.

Single tooth-by-tooth reconstruction provides easy 
access for the patient to floss and clean the areas com-
pared with the relative difficulty in maintenance when 
crowns are splinted.

Disadvantages

More extensive soft tissue manipulation is required if 
the submerged healing protocol for immediate implants 
is to be used. 

The procedure may be technically more demanding.

The ideal modality for the treatment of marginal voids 
is subject to considerable controversy. (Use of bone 
grafts and barrier membranes) 

The additional cost associated with grafting and  
use of barrier membrane offsets the perceived advan-
tage that the cost is lower due to a lesser number of 
surgeries.2

IMPLANT LOADING

 A submerged healing period of 3– 6 months was 
originally considered a prerequisite for achieving os-
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seointegration of titanium implants. However, during 
the past 10–15 years this traditional protocol has been 
questioned and numerous clinical studies have report-
ed on the outcome of early and immediate loading of 
implants in various clinical situations.41 

EARLY LOADING

 The implant is loaded with the provisional / defini-
tive prosthesis within days/weeks of the implant being 
placed. More specifically it is in between immediate 
loading (i.e. within 24 hrs of implant placement) and 
delayed loading (i.e. after the conventional healing pe-
riod of 3-6 months). Testori et al. placed 475 implants 
in the posterior region of mandible of 175 patients and 
restored within two months. Out of which 9 implants 
were failed with 97.7% of survival rate after 3 years.40 
Cochran et al. placed 383 sandblasted, acid-etched, and 
large- grit implants in posterior jaws of 307 patients 
with loading after 6-9 weeks. The survival rate after 
1 year was 99.1%. 41

IMMEDIATE LOADING

 The therapeutic goal of implant dentistry is not 
merely tooth replacement but total oral rehabilitation. 
Modern technology and design allows predictable place-
ment of dental implants in immediate extraction sites. 
It is also possible to load the implants at the time of 
placement using a composite temporary bridge. Fol-
lowing osseointegration, the implants are permanently 
restored with individual crowns. 

 Ledermann showed as early as 1979 that imme-
diate-loaded titanium plasma-sprayed screw implants 
(Straumann) could support overdentures in the mandi-
ble. The first report on immediate-loaded Branemark 
implants with fixed prostheses was presented in 1990 
by Schnitman et al. Five or six Branemark implants 
were placed between, and two additional fixtures were 
placed distally to the mental foramina. Three of the 
installed implants in strategic positions were connected 
to a provisional prosthesis, converted from the patient’s 
denture. The remaining fixtures were allowed to heal 
in a conventional manner. The authors concluded 
that the implant treatment was successful in seven 
patients, who were reconstructed with a mandibular 
fixed-detachable bridge. Also, the overall, long-term 
implant therapy was not adversely affected by using 
the immediate-loading technique. 42

REASONS FOR IMMEDIATE IMPLANT FAIL-
URE AND COMPLICATIONS

 Dental implant failures are very rare. Failure 
in surgery is due to improper selection of patients. 
Implants fail for numerous reasons. They could be 
biological or microbiological factors, biomechanical 
factors, biomaterial factors, or due to implant surface 

treatments. Complications involved in the dental 
implant procedure are nerve damage, infection, the 
body’s rejection of the implant and the implant itself 
breaking. The most widespread cause of dental implant 
failure is poor oral hygiene. Good oral hygiene can 
greatly reduce infection. Improper selection of patient 
is another reason for dental implant failure. Patients 
with sufficient quality or quantity of bone to support 
the implant fixture only are to be selected for the im-
plant surgery. Otherwise, implants are doomed to be 
utter failures. Medical history and systemic health of 
the patient should be clearly checked by the dentist 
before surgery.

 Another possible reason for implant failure may 
result from insufficient irrigation of the surgical site or 
from using low torque and excessive drill speed during 
placement. Failure results from extreme temperature 
elevation in bone during placement, leading to necrosis 
of the supporting bone around the implant. Inadequate 
implant restorations may also contribute to implant 
failure. Poorly restored implants may have overhangs 
or be over-contoured, which may lead to plaque buildup 
and ultimate failure. Smoking can also lead to higher 
rates of dental implant failure. The implant patient 
should not smoke since smoking is exceptionally harm-
ful to all oral tissues, especially when implants are 
present. It affects the healing of bone and soft tissue, 
by reducing the nutrients and minerals in the tissues 
and by reducing blood supply.43

CONCLUSION
 The increased esthetic demand as well as short 
course of successful treatment option has drawn the 
attention towards the use of immediate implant place-
ment with immediate or early loading. This option not 
only eliminates or reduces the healing period of con-
ventional implant therapy, but the patients can return 
to their normal daily life with provisional or definitive 
prosthesis attached over it. 

 Current evidence suggests a high success rate of 95% 
- 98% with immediate implant placement and loading 
when case selection criteria have been well followed .44 
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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