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Years of research and advancement in 
techniques and biomaterials have made 
surgical procedures more predictable, 

which leads to confidence in clinicians for trying 
ambitious procedures in their day to day practices. 
GBR is one such procedure with which we can 
try to achieve unachievable in implant dentistry. 

Bone reconstruction should restore bone vol-
ume in both horizontal and vertical directions. 

Besides autogenous grafts being the golden stan-
dard of augmentation, various bone substitutes 
have been used with promising results. The main 
rationale in guided bone regeneration (GBR) tech-
niques is the creation of space for matrix produc-
ing cells if significant volumes of bone are to be 
achieved. This case report highlights the technique 
of using graft and titanium mesh on the principles 
of GBR technique with satisfactory clinical results. 

Immediate Implants with Guided Bone  
Regeneration Using Titanium Mesh and  

Alloplast in an Infected Site: A Case Report

Dr. Lanka Mahesh1 • Dr. Ajay Bibra2 • Dr. Vishal Gupta3

1. Dr. Lanka Mahesh, Private practice, New Delhi, India

2. Dr. Ajay Bibra, Professor and Head, Oral and Maxillofacial Surgery Department, Genesis Institute of Dental  
Sciences Research, Ferozpur, Punjab, India

3. Dr. Vishal Gupta, Private practice, New Delhi, India

Abstract

KEY WORDS: Dental implants, guided bone regeneration, alloplast, case report
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INTRODUCTION 
Sufficient bone volume is one of the most impor-
tant requirements for proper dental implant place-
ment.1-8  Various pathologies can lead to early loss 
of teeth along with the loss of hard and soft tis-
sue. This inadequate amount of tissue can lead 
to various complications. Over the past decade, 
augmentation of atrophic ridges for implant sur-
geries has seen a number of researches which 
have led to more predictable bone regeneration 
procedures with guided bone regeneration (GBR) 
being one of the most researched techniques.1-8 

GBR employs a physical barrier to selec-
tively allow new bone growth into the space cre-
ated between the barrier and the existing bone. 
Introduction of a variety of bone substitutes 
(natural or synthetic) have created possibilities 
for endless types of procedures for regenerat-
ing bone. The rationale of using a titanium mesh 
is to contain and stabilize the graft allowing the 
maximum bone regeneration. Grafting materi-
als such as alloplasts when used in combina-
tion with titanium membrane has shown more 
predictable outcomes in treating bone defects. 

CASE REPORT
A 26 year old lady visited our practice with missing 
maxillary right lateral incisor (Figure 1) and mobil-
ity in relation to the maxillary right central incisor. 
Patient gave history of trauma which led to mobil-
ity of her teeth. On clinical examination, grade II 
mobility was evident in relation to maxillary right 
central incisor. Patient was a non-smoker with 
no medical conditions and had satisfactory oral 
hygiene and a strong desire to restore the area 
with a fixed prosthesis. On radiographic examina-
tion, vertical and horizontal bone loss was evident. 
She had a low lip line on extra-oral examination.

Treatment planning
The patient was presented with vari-
ous treatment modalities. After discussion, 
patient agreed for an implant supported 
fixed restoration along with augmentation of 
alveolar ridge in areas of bone loss. The aug-
mentation was planned with alloplast bone graft 
and secured with titanium mesh membrane. 

Treatment procedure
A local anesthetic was administered in the max-
illary right lateral incisor and central incisor 
region. The central incisor was extracted with 
minimal trauma (Figure 2).  Pathology was evi-
dent on the apex of extracted central incisor. A 
full thickness flap was then reflected from the 
maxillary right first premolar till maxillary left cen-
tral incisor. Vertical and horizontal bone loss 
was evident (Figure 3). Osteotomies were cre-
ated under copious irrigation at the surgical 
site. Two Top DM  Conical implants of 3.5/11.5 
mm (Bioner-Barcelona , Spain) were inserted 
at 35 Ncm (Figure 4).  Approximately one cc 
of calcium phosphor-silicate morsels (Nova-
Bone, Alachua, FL, USA) was mixed with ster-
ile saline and allowed to hydrate before being 
placed and packed into the defect (Figure 5).  
All the voids were filled adequately. A titanium 
mesh (CTi- mem: NeoBiotech, Seoul, Korea) 
was secured after appropriate shaping with the 
help of cover screw of the implant (Figure 6). 
To get complete coverage of the membrane, 
periosteal releasing incisions were made in the 
facial flap. Primary wound closure was obtained 
by horizontal mattress and interrupted cytoplast 
4-0 sutures (Osteogenics, Lubbock, TX, USA)

The patient was put on a two week, one 
month, three month and six month recall ensur-
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ing the proper management of surgical site. A 
Maryland bridge was given as interim prosthe-
sis in healing phase.  After 4 months and prior to 
second stage surgery, a cone beam computed 
tomography (CBCT) scan was performed reveal-
ing excellent bone growth (Figure 7). In the sec-
ond stage surgery, the titanium membrane was 

removed and a healing collar was placed on the 
dental implant.  Following three weeks to achieve 
soft tissue healing, impressions were made (Fig-
ure 8) using an open tray technique with Imp-
regum (3M ESPE, St. Paul, MN, USA) and the 
final Zirconia prosthesis was delivered (Figures 9, 
10).  The 14 month recall has been uneventful. ●

Figure 1:  Initial clinical presentation. Figure 2:  Extraction of central incisor.

Figure 3:  Ridge defect following tooth removal.

Figure 4:  Placement of dental implants.

Mahesh et al 
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Figure 5:  Placement of alloplast graft material.

Figure 6:  Titanium mesh placement.

Figure 7: CBCT scan of grafted site with dental implants.

Mahesh et al 



The Journal of Implant & Advanced Clinical Dentistry    •   15 

Figure 8:  Closed tray impression copings placed on dental 
implants.

Figure 9:  Panoramic radiograph of final restoration.

Figure 10:  Clinical presentation of final restorations (non-
retracted view).
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Immediate provisionalization newly placed den-
tal implants with acrylic based restorations is a 
hallmark of the All-On-4 treatment procedure.  

In addition to providing the patient with instanta-
neous non-removable masticatory function and 
esthetics, immediate provisionalization in All-On-4 
treatment helps to stabilize dental implants during 
the healing phase by means of improved stress 
distribution.  Proper fabrication of the All-On-4 
transitional restoration is critical as these restora-
tions must typically function anywhere from 4-12 

months until delivery of the final prosthesis.  The 
importance of the provisional restoration maintain-
ing structural integrity during the healing process 
of dental implants in All-On-4 treatment is criti-
cal.  While fractures of provisional All-On-4 resto-
rations have been passively mentioned in dental 
literature, no studies have specifically focused 
on this issue.  The goal of the present study is to 
analyze fractures of All-On-4 provisional restora-
tions using a newly developed classification sys-
tem to standardize description of the fractures.

Analysis of Fractures in All-On-4 Provisional 
Restorations Using a  

Standardized Classification System

Dan Holtzclaw, DDS, MS1 • Roger Telles, BS1

1. Private practice limited to dental implants, Austin, TX, USA

Abstract

KEY WORDS: All-On-4, dental implants, prosthetics, acrylic, fracture 
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INTRODUCTION
In the ten plus years since its initial introduction 
to dental literature,1 the All-On-4 treatment con-
cept has proven to be a predictable and reliable 
treatment option for full-arch immediately loaded 
dental implant restoration of the human denti-
tion.2-16  The All-On-4 treatment concept involves 
placement of at least four dental implants into an 
edentulated arch with the most distal implants 
being angulated up to forty five degrees in most 
cases.2-4  An acrylic based provisional prosthesis 
is then screw retained to the newly placed dental 
implants anywhere from 2-24 hours later.8,11,16,17  
The “immediate” attachment of the provisional 
restoration is one of the hallmarks of the All-
On-4 treatment concept as it allows the patient 
to avoid use of a traditional removable denture 
which has typically been the standard treatment 
protocol over the past 30 years in implant den-
tistry.18-20   Furthermore, the immediate attachment 
of the provisional restoration helps to stabilize the 
newly placed dental implants through improved 
stress distribution by cross-arch stabilization dur-
ing the osseointegration process.4,21 Previously 
published studies examining All-On-4 success 
rates report times varying from 4-12 months until 
the delivery of a final restoration following All-On-4 
dental implant surgery.8,11,16,17  Of these studies, 
a few passively note fracture rates of provisional 
restorations during this timeframe and none cor-
relate provisional restoration fracture with subse-
quent dental implant failures.1,7,8,11,15  Provisional 
restorations for All-On-4 treated patients are an 
integral part of the treatment protocol and their 
fracture during the healing process may provide 
insight for possible future complications with the 
final restoration.  All-On-4 provisional restora-
tions may fracture due to a number of reasons and 

analysis of these fractures may allow for modifi-
cations to the final restorations prior to their fab-
rication.  As such, the goal of the present study 
was to analyze fractures of All-On-4 provisional 
restorations and develop a standardized clas-
sification system to characterize such fractures.

MATERIALS AND METHODS
During the timeframe of October 2013 to 
July 2015, fractured All-On-4 provisional 
dental implant restorations that were sent 
for repair to one of four separate laborato-
ries were classified according the Holtzclaw 
All-On-4 fracture classification system: 

●  Class 1: Fracture of a tooth only from the  
acrylic base (Figure 1)

●  Class 2: Facture including acrylic base located  
anterior to the distal most implant transitional  
coping (Figures 2, 3)

●  Class 3: Fracture including the acrylic base  
located at or distal to the most distal implant  
transitional coping (Figure 4)

●  Class 4: Any fracture that does not clearly  
fit into Class 1-3 (Figures 5, 6)    

Following classification of the fractured  
All-On-4 provisional restorations, all were 
measured for thickness with a Boley gauge 
(Figure 7) at 5 separate points (Figure 8).  Frac-
ture types and provisional restoration thick-
ness were then compared and contrasted.  

RESULTS   
A total of forty two fractured All-On-4 provi-
sional restorations were evaluated during the 
course of this study as follows: 15 Class 1 frac-
tures, 9 Class 2 fractures, 12 Class 3 fractures, 
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Figure 1:  Holtzclaw Class 1 All-On-4 Restoration Fracture.  
Fracture of a tooth only from the acrylic base.

Figure 2:  Holtzclaw Class 2 All-On-4 Restoration Fracture. 
Facture including acrylic base located anterior to the distal 
most implant transitional coping.

Figure 3:  Holtzclaw Class 2 All-On-4 Restoration Fracture. 
Facture including acrylic base located anterior to the distal 
most implant transitional coping.

Figure 4:  Holtzclaw Class 3 All-On-4 Restoration Fracture.  
Fracture including the acrylic base located at or distal to 
the most distal implant transitional coping.
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Figure 5:  Holtzclaw Class 4 All-On-4 Restoration Fracture. 
Any fracture that does not clearly fit into Class 1-3.

Figure 6:  Holtzclaw Class 4 All-On-4 Restoration Fracture. 
Any fracture that does not clearly fit into Class 1-3.

Figure 7: Boley gauge being used to measure a fractured 
All-On-4 provisional restoration.  Note that the acrylic 
base only measures 6.5mm in thickness on this particular 
restoration.

Figure 8:  Depiction of the 5 points measured with a Boley 
gauge on each fractured All-On-4 provisional restoration.
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and 6 Class 4 fractures.  Table 1 shows mea-
sured thicknesses of the provisional restora-
tions according to fracture classification.  The 
difference in mean thickness of Class 1 frac-
tures compared to those of Class 2, 3 and 4 
fractures using an unpaired Student’s t-test was 
statistically significant (P value < 0.001).  The 
difference in mean thicknesses of Class 2, 3, 
and 4 fractures were not statistically significant.

DISCUSSION
While long term survival outcomes of All-On-4 
treatment is well documented in dental litera-
ture,1-16 data concerning provisional restora-
tion fracture is limited1,7,8,11,15,22-25  and correlation 
between provisional restoration fracture and sub-
sequent dental implant failure is non-existent.  
Immediate splinting of dental implants has shown 

improved stress distribution resulting from cross-
arch stabilization.26  Furthermore, additional stud-
ies have demonstrated that overloading and 
fracturing happens more readily in healing bone 
than in normal bone.27  Fracture of provisional 
All-On-4 restorations during the healing period 
eliminates cross-arch stabilization and disrupts 
stress distribution patterns.  While it is unknown if 
such disruptions lead to increased failure of den-
tal implants, these fractures may provide insight 
into a variety of underlying issues that could 
complicate the final All-On-4 restoration.  Fur-
thermore, fracture of provisional All-On-4 resto-
rations is unsettling to the patient as it impedes 
masticatory function and marginalizes esthetics.  

Provisional restorations for All-On-4 treat-
ment typically consist of metallic transitional 
copings embedded within an all-acrylic frame-

Table 1:  Mean Measurements for Fractured All-On-4 Provisional  
Restorations at 5 Standardized Measurement Locations.

 

  Class 1 Class 2 Class 3 Class 4

 Mean Measurement 1 11.67mm 9.66mm 8.62mm 9.78mm

 Mean Measurement 2 11.21mm 9.83mm 8.89mm 9.97mm

 Mean Measurement 3 12.41mm 9.21mm 9.86mm 10.09mm

 Mean Measurement 4 12.73mm 9.02mm 9.65mm 9.91mm

 Mean Measurement 5 11.66mm 9.14mm 9.12mm 9.56mm

 Overall Mean 11.92mm 9.37mm 9.23mm 9.86mm

The difference in thickness between Class 1 and Class 2, 3, and 4 fractures was statistically significant. 
The difference in thickness between Class 2, 3, and 4 was not statistically significant.
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work. 8,11,16,17  While some studies do note that 
adequate restorative space is required for the 
fabrication of All-On-4 restorations, no studies 
recommend or report on specific thicknesses 
of restorations to prevent fracture.  In terms 
of final restoration fabrication, many laborato-
ries recommend restorative space of 10-12mm 
for zirconia final restorations and 13-15mm for 
acrylic-titanium bar hybrid final restorations (per-
sonal communication with multiple dental labo-
ratories).  While no recommendations have been 
provided for all-acrylic provisional restorations, 
it stands to reason that they should at least be 
as thick as their final restoration counterparts.

On average, provisional All-On-4 restorations 
with Class 2, 3, and 4 fractures (Figures 9-11) 
had measurements that were statistically thinner 
than those of restorations with Class 1 fractures 
(Figure 12).  The thinner acrylic bases associated 
with Class 2, 3, and 4 fractures may be indicative 
of inadequate bone reduction during the All-On-4 
surgical process.  Additionally, many provisional 
restorations with Class 2, 3, and 4 fractures had 
“ridge-lap” type flanges, which may be another 
hint of inadequate bone reduction.  Other pos-
sible reasons for acrylic base breaches in Class 
2, 3, and 4 fractures may be acrylic porosities 
and/or foreign materials embedded in the acrylic.  
“Air pockets” were noted in the cracked acrylic 
bases of many restorations with Class 2, 3, and 4 
fractures while a small number of other fractured 
restorations had retained pieces of rubber dam 
embedded within the fractured base.  Porosity in 
acrylic denture base resins is well documented in 
dental literature with up to 11% porosity associ-
ated with certain processing conditions.28   Acrylic 
porosity is typically caused by volatilization of 
monomer, polymerization shrinkage,29 inadequate 

pressure during acrylic/monomer mixing,30 and/
or residual monomer.31 Porosity in acrylic res-
ins weakens the provisional restoration due to 
accumulation of internal stresses and may lead 
to distortion, warpage, and fracture of the acrylic 
base.32  Porosity in acrylic resins may be reduced 
through the use of a heated pressure pot when 
curing autopolymerizing acrylic resin32 while 
elimination of foreign materials from the base 
may be achieved by careful attention to detail.    

While Class 2, 3, and 4 fractures were associ-
ated with thinner acrylic bases, the current study 
found that Class 1 fractures of All-On-4 provi-
sional restorations were typically associated with 
thicker acrylic bases.  Class 1 fractures differ from 
other fractures in the fact that the acrylic base of 
the restoration remains intact which is important 
because an intact acrylic base retains cross arch 
stability.  The fact that Class 1 fractures occurred 
in thicker restorations may indicate that these 
fractures are a result of excessive focalized occlu-
sal forces or aforementioned acrylic inadequa-
cies.  Occlusal schemes for All-On-4 provisional 
restorations varies greatly in dental literature with 
some studies advocating balanced bilateral poste-
rior contacts,21 and other advocating inter-canine 
contacts.8    Regardless of the chosen occlusal 
scheme chosen, interferences and imbalances 
must be eliminated.21  Failure to do so may focus 
excessive occlusal force on a single point which 
may lead to restoration fracture and possible com-
promise of the dental implant during healing.  As 
All-On-4 provisional restorations are acrylic, they 
can and will wear over time.  Accordingly, peri-
odic occlusion checks and adjustments should be 
performed throughout the healing process.  Fur-
thermore, use of hard, soft, or combination hard/
soft occlusal guards may be employed during 
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Figure 9:  Holtzclaw Class 2 All-On-4 Restoration Fracture. 
Facture including acrylic base located anterior to the distal 
most implant transitional coping.

Figure 10: Holtzclaw Class 3 All-On-4 Restoration Fracture.  
Fracture including the acrylic base located at or distal to 
the most distal implant transitional coping.

Figure 11:  Holtzclaw Class 4 All-On-4 Restoration Fracture. 
Any fracture that does not clearly fit into Class 1-3.

Figure 12:  Holtzclaw Class 1 All-On-4 Restoration Fracture.  
Fracture of a tooth only from the acrylic base.
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the healing process to protect the acrylic provi-
sional restorations during the healing process.   
In some cases, such as with bruxers, even resto-
rations with the most balanced occlusal adjust-
ment may still fracture under heavy occlusal 
forces.  With known bruxers, reinforcement of 
the acrylic base with materials such as braided 
wire may improve rigidity of the provisional 
prosthesis and reduce load-induced micro-
movements of the healing dental implants.33   

Fracture of provisional restorations in All-
On-4 dental implant treatment is a known risk 
with rates ranging from 11-28.6%.1,7,8,11,15,22-25    
It is currently unknown whether such fractures 
are detrimental to the healing of dental implants 
in All-On-4 procedures.  However, fractured pro-
visional restorations do require repairs that take 

time out both the patient’s and clinician’s sched-
ules.  Furthermore, these fractures are a nuisance 
to the patient and may shake their confidence in 
the overall treatment process.  Use of standard-
ized fracture classification system allows clinicians 
to better track issues with All-On-4 provisional 
restorations and may provide insight into poten-
tial complications with the final restoration. ●
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Background: Virtual implant planning allows 
for 3D correlation between the bone anatomy 
and the future prosthetic position. Due to radio-
graphic limitation the quality of the overlying 
mucosa cannot be determined.  Lack of ade-
quate volume of keratinized mucosa may be 
associated with intra-operative complications 
or might jeopardize the long term prognosis 

Methods: The patient prosthesis is dupli-
cated in radio-opaque scan template. The out-
line of the keratinized mucosa is marked in the 
patient mouth with indelible pencil. This outline 
is transferred as an imprint on the fitting surface 
of the scan template, which is converted into a 
groove that become visible on the CT sections. 

Conclusion: This technique allows easy iden-
tification of keratinized mucosa on CT scans, 
which allows for better implant planning.

A Technique to Identify Attached Gingiva  
During Virtual Implant Planning 

Amr Hosny Elkhadem, MSc, DDS1

1. Prosthodontics Lecturer, Prosthodontics Depatment, Faculty of oral & dental medicine,  

Cairo University, Cairo, Egypt

Abstract

KEY WORDS: Guided implant placement, scan template, flapless
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INTRODUCTION
The introduction of interactive computed tomog-
raphy has revolutionised pre-surgical implant 
planning.  The ability to correlate the three 
dimensional bone architecture at the poten-
tial implant sites with the ideal tooth position 
has allowed for optimum implementation of 
the prosthetic-driven implant placement con-
cept. Such a concept has allowed for better 
functional and aesthetic implant treatment.1,2 

The value of keratinized mucosa around 
implants is a controversial issue. Esposito et al 

in their systematic review concluded that there 
was insufficient evidence to drive a recom-
mendation on the value of keratinized mucosa 
around dental implants.3  Later, in another sys-
tematic review, Lin et al. concluded that the 
lack of adequate keratinized mucosa around 
endosseous implants was associated with 
more plaque accumulation, tissue inflamma-
tion, mucosal recession and attachment loss.4

Cassetta et al reported the incidence of muco-
sal laceration of the lingual alveolar mucosa dur-
ing guided implant surgery in mandibular cases. 

They correlated between the lack of adequate 

zone of keratinized mucosa at the implant-drill-
ing site and the reported events.5  Malo et al. 
advocated a modification in the guided sur-
gery technique in such cases. They suggested 
flap raising prior to placing the surgical guide 
when the width of the keratinized mucosa is 
less than 6mm at the proposed implant sites.6

The aim of this paper is to pres-
ent a and thus, better implant planning. 

TECHNIQUE
1. Prepare a duplication mould for 
the patient prosthesis using a plas-
tic box and putty silicone (Figure 1).
2. Remove the denture from the mould. Fill the 
mould space with radio-opaque resin mate-
rial (X-resin, Bredent, Germany) or a flowy 
self-cured acrylic resin/ barium sulphate mix-
ture (ratio 4:1). Close the box firmly using 
multiple rubber bands and leave to set. 
After setting, finish the scan template and 
check seating for proper seating intra-orally.
3. Outline the buccal and lingual exten-
sion of the attached gingiva intra-orally 
using an indelible pencil (Figure 2).

Figure 1:  Preparing a duplication mould for the denture. Figure 2:   Indelible pencil marking of the attached gingiva 
extension.
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4. Wet the scan template and seat it inside 
the patient mouth. Remove the template and 
check that the indelible pencil outline was trans-
ferred properly to the fitting surface (Figure 
3). Use size 4 round bar to create a 1mm deep 
groove following the recorded outline (Figure 4).
5. Prepare 1 mm channels through the 
centre of the artificial teeth at the pro-
posed implant sites using a fissure bur.
6. Give the scan template to the patient and 
send him for CT scanning. Instruct the patient 
to wear the template and bite gently on cot-
ton pieces bilaterally during the scan. This 
will assure proper seating of the template 
and avoid tipping due to occlusal prematu-
rity. It will also allow for easier separation of the 
template from the opposing dentition on the 
CT images during segmentation procedures.
7. During virtual planning, make sure that the 
grooves demarcating the extent of the attached 
gingiva are located 1.5-2 mm facial and lingual 
to the virtually placed implant (Figure 5). If not, 
consider changing the implant position, modi-
fying the surgical technique as suggested by 
Malo et al.6, or planning for soft tissue grafting.

Figure 3:  Mark transferred to the fitting surface of the scan 
template.

Figure 4:  Groove created following the indelible pencil 
mark.

Figure 5:   Insufficient attached gingiva on CT image (left). 
Sufficient attached gingiva on CT image (right).
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CONCLUSION
This technique allows easy identifica-
tion of keratinized mucosa on CT scans, 
which allows for better implant planning. ●
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Purpose: To describe a protocol for the immediate 
placement of implant into infected alveolar socket. 

Materials & Method: In this study a total 
number of 40 implants were placed immedi-
ately into the extraction sockets. Each case 
had a different periapical condition (acute, 
endodontic and periodontal infection). Great 
care had been taken in debridement of the 
socket, extraction of tooth /teeth and guided 
bone regeneration along with the use of pre-
operative & postoperative anti-microbial agent. 

Results: All except three implants were osseo-
integrated within six months to one year. The 
complications were due to the extraction pro-
cedure and bone regeneration process. 

Conclusion: Predisposing factors for fail-
ures are incomplete debridement of the 
socket, poor oral hygiene, incomplete clo-
sure of the wound, and systemic factors like 
hormones. From this study we may conclude 
that immediate implants are a viable treatment 
option for patients with periapical infections.

Evaluation of Intra-osseous Stability  
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Infected Alveolar Sockets
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INTRODUCTION
Immediate implant are often differed or avoided 
at a site where infection is present because of 
fear of failure. Recent comparative studies have 
concluded that similar success rates have been 
reported for implants placed in infected sites 
compared to implants placed in non-infected 
sites.1 Studies suggest that the presence 
of chronic infection, periapical or periodon-
tal, does not influence osseointegration.2 The 
placement of immediate implants represents 
an alternative to compromised teeth involved 
with infectious conditions. Also, evidence aris-
ing from the treatment of vertebral osteomyelitis 
in orthopedic surgery suggests that immediate 
implants may be a viable option. Subacute bone 
infection in vertebral osteomyelitis can be suc-
cessfully managed by meticulous bone debride-
ment and antibiotic therapy combined with 
titanium mesh cages that provide immediate 
support and stability for the weakened verte-
brae.3,4 Despite the preceding significant infec-
tious state, these titanium cages were reported 
to achieve radiographic bone fusion, which is 
the orthopedic equivalent of osseointegration 
in implant dentistry. Alveolar ridge resorption 
after tooth extraction may considerably reduce 
the residual bone volume and compromise the 
favorable positioning of implants required for 
optimal restoration.5 Following the correct clini-
cal indications the immediate placement of the 
implants into the extraction sockets avoids this 
undesirable resorption.6,7 Additional benefits, 
which are also valued by patients, are the avoid-
ance of a second surgical intervention and the 
reduction in rehabilitation treatment time. Con-
sidering that immediate implants can be placed 
into infected sockets, this paper describes 

the procedure and evaluates marginal bone 
loss and intra-osseous stability of immediately 
placed implants into infected alveolar socket.

MATERIALS AND METHODS: 
A total of 40 implants were immediately 
placed in the infected socket. Informed con-
sent and pre-operative preparation was 
done in all the patients and a follow up of 
six to twelve month was recorded. Medi-
cal university protocols for immediate place-
ment of dental implant were as follows:
1.  Tab Clavum (Amoxicillin and clavulonic acid) 

625 mg TDS given for three days before 
operation and next five days after operation.

2. Extraction was done with minimum trauma 
with the help of drill, endodontic file 
without any damage to the buccal corti-
cal plates. Removal of the pathology was 
performed with a small size curette. 

3.  Preparation of socket was done by 
sequential drilling that was extended up 
to 3 – 5 mm beyond the root apex. 

4.  After the placement of the implant resid-
ual alveolar defect was filled either with 
Bio-Oss or bone harvested from adja-
cent site (same site inter-radicular or 
buccal or lingual cortical plates). 

5.  Platelet rich plasma was used in all cases.  
6.  Dexamethasone was used in acute cases 

(doses were 16 mg IV stat followed by 
8 mg IV   eight hourly for two  days). 

7.  Defect was closed with proper sutur-
ing of the flap. In some of the cases 
membrane was used for guided bone 
regeneration, and in some cases flap 
was advanced for proper closure.

Pal et al 



The Journal of Implant & Advanced Clinical Dentistry    •   35 

RESULTS 
The present study was carried out to evalu-
ate the placement of the implants in infected 
alveolar socket. A total of 40 cases of immedi-
ate implantation were performed by the pre-
decided treatment protocol. The implants were 
placed both in the maxilla and mandible. Spe-
cially designed clinical parameters were used 
for post implantation observations. These 
parameters included pain, swelling, stabil-
ity, gingival status, mean probing depth, peri-
implant radiolucency and marginal bone loss. 

Figure 1:  Graphic presentation of Implant Stability. Figure 2:  Preoperative OPG showing periapical pathology 
in relation to tooth no. 47 (FDI Tooth Numbering System).

Figure 3:  Postoperative OPG- After 1 week. Figure 4:  Postoperative OPG- After 6 week.

Figure 5:  Postoperative OPG- After 12 week.
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The Observations were made post operatively 
on the 1st day, and subsequently on the 1st, 
3rd, 6th and 12th week. All implants were suc-
cessfully osseointegrated expect three. One 
implant which was placed in the posterior max-
illa became mobile after four months of use. 

It was observed that the marginal bone 
loss was absent on the 1st day and 1st week 
in all patients. Bone loss was present in four 
patients (10%) after 3rd, 6th and 12th week. 
Although marginal bone loss reduced with 
time but this was non-significant (Table 1). Sta-
bility was present in all the patients (100%) 
at the 1st day, 1st week and 3rd week. After 
the 6th week mobility was observed in four 
patients (10%) only. There difference in sta-
bility was non-significant with time (Table 2).

DISCUSSION
Immediate implant placement of dental implants 
into fresh extraction sockets was shown to be 
a predictable and successful procedure when 
proper protocols were followed. Placement of 
implants in infected sites had been considered 
a relative contraindication. Literature suggests 
that periapical pathology may be a cause of 

implant failure.8,9,10 Thus, many surgeons hesi-
tate in placing the implants at infected sites and 
infection has become a relative contraindica-
tion for immediate implantation. With the aim to 
reduce the process of alveolar bone resorption 
and treatment time, the immediate placement of 
endosseous implants into extraction sockets has 
been propagated by some authors.11,12 How-
ever, few clinical data is available on immediate 
implant placement in chronic periapical infected 
sites. Clinical reports have suggested that the 
history of periodontal or endodontic infections 
is a predictive marker for implant infection and 
failure.13-16 Thus, some authors17,18 contraindi-
cate the placement of immediate implants in the 
presence of periodontal or periapical lesions.

On the other hand, Novaes Jr. and Novaes19 
stated that the placement of immediate implants 
in chronically infected sites may not be neces-
sarily contraindicated if appropriate clinical 
procedures like antibiotic administration, metic-
ulous cleaning, and alveolar debridement are 
performed before implant surgical procedure. 
Recently, Lindeboom et al.20 carried out a pro-
spective and randomized study of 50 patients 
aiming to evaluate the clinical success of 

Table 1:  Marginal Bone Loss

 

 1st  Day 1st  Week 3rd  Week 6th  Week 12th Week

  N % N % N % N % N %

 Present — — — — 04 10.00 04 10.00 04 10.00

 Absent 40 100.00 40 100.00 36 90.00 36 90.00 36 90.00

 Total 40 100.00 40 100.00 40 100.00 40 100.00 40 100.0

χ2 = 0.99     ‘p’ = 0.91 (NS)
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Table 2:  Implant Stability

 

 1st  Day 1st  Week 3rd  Week 6th  Week 12th Week

  N % N % N % N % N %

 Present 40 100.00 40 100.00 40 100.00 36 90.00 36 90.00

 Absent — — — — — — 04 10.00 04 10.00

 Total 40 100.00 40 100.00 40 100.00 40 100.00 40 100.0

χ2 = 3.13     ‘p’ = 0.54 (NS)

immediate implants in periapical infected sites. 
The results showed a success rate of 92% 
for the immediate implants and 100% for the 
delayed implants (placed three months post-
extraction). The authors concluded that imme-
diate placement of single tooth implants for 
replacement of teeth with periapical lesions is 
a predictable treatment and can be indicated.

In this clinical study, we have performed 
the placement of immediate implant in the 
infected sites with the designed university pro-
tocol.  Consideration of preoperative antibiot-
ics for the placement of the implant, is a vital 
tool for the reduction of infection.21 In the cases 
of acute infection apart from antibiotics we 
have also added dexamethasone , debride-
ment  along with Platelet Rich Plasma (PRP) 
and Bio-Oss. In some cases we have also 
added guided bone regeneration to facilitate 
the healing in infected socket. This procedure 
is similar to the treatment of plaque induced 
peri-implantitis where bone regeneration is 
expected after removal of plaque with place-
ment of membrane. This study suggests a favor-
able outcome of immediately placed implants in 
infected socket, if proper protocol is followed.

The supervision of experienced maxil-
lofacial surgeon is utmost important (who 
can advice regarding the pathology and out-
come). Our experience suggests that suc-
cess is proportional to the adherence with 
the protocol but a long term study with big-
ger sample size is warranted for authen-
tication of this protocol and procedure.

CONCLUSION
Immediate implants became a viable option to 
maintain the periodontal architecture because 
of their anatomic compatibility with the dental 
socket and the possibility of eliminating local 
contamination. Evidence suggests implants 
can be placed into sites with periapical and 
periodontal infections. The sites must be thor-
oughly debrided prior to placement. This study 
considered the possibility that implants could 
in fact be inserted into thoroughly debrided, 
infected extraction sockets under an appro-
priate antibiotic regime. All implants placed in 
this study except one (three) were success-
fully osseointegrated, one implant which was 
placed in posterior maxilla became mobile 
after four months of use. Marginal bone loss 
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was reduced with time but this was non-signif-
icant. It can therefore be concluded that when 
utilizing the protocol outlined, implants can 
be placed into extraction sockets previously 
associated with subacute or chronic infec-
tions of periodontal and endodontic origin. ●
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