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Abstract 
There is a growing tendency to place single tooth implants immediately after extracting a failing tooth 

in the posterior region. The aim of this prospective case series pilot study was to evaluate immediate 

implant placement in molar-premolar post-extraction sites during a 1-year follow-up period. Aim of 

the study: To evaluate the effect of using Autogenous Partially Demineralized Dentin Matrix 

(APDDM) versus xenograft around Immediate implant. Patients and methods: twelve patients who 

have bilateral badly decayed tooth in premolar-molar area in a split mouth study. Group I: includes 12 

Immediate implant in one side with autogenous partially deminaralized dentin matrix (APDDM) as a 

grafting material around the implant. Group II: includes 12 Immediate implant in the other side with  

Xenograft as a grafting material around the implant. Following parameters will be evaluated before 

treatment and recorded at baseline and after 6 months Plaque index (PI), Bleeding index (BI), 

Gingival recession (GR), Probing depth (PD), Conebeam Ct radiograph at baseline,6 month and 

12month. Results: Four out of 15 of the mobile implants had to be removed before the 1-year 

evaluation. The implant and restoration survival rates were 73.3% at the 1-year evaluation (n = 15). 

The mean marginal bone loss, from loading to the 12-month follow-up, was 0.17 mm (n = 11). The 

mean plaque, calculus, peri-implant mucosa, bleeding, and pocket probing depth scores were low, 

depicting healthy peri-implant conditions. The patients were very satisfied. Conclusion: The 

placement of immediate implants in the posterior sector is a widespread procedure where the success 

and survival rates are similar to those of traditional protocols. It has several anatomical challenges, 

such as the presence of interradicular bone septa that hinder a correct three-dimensional positioning of 

the implant and may compromise primary stability and/or cause damage of neighboring structures. ,e 

aim of this article is to present the treatment and the one-year clinical follow-up of a patient who 

received immediate implant placement using an interradicular bone-drilling technique before the 

molar extraction 
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Introduction 

Implant therapy is currently considered a 

successful and acceptable means to restore 

missing teeth. During the decades that have 

passed since the widespread acceptance of 

implant dentistry, placement protocols have 

evolved to vary the timing of implant placement 

from late (in completely healed sites) through 

delayed and, finally, immediate placement 

following extraction. These procedures were 

developed to better meet patients’ 

expectations
(1)

. 

 

 

The implant placement classified into 

immediate
(2)

, recent, delayed, and mature to 

describe the timing of implant placement in 

relation to soft tissue healing and predictability 

of guided bone regeneration procedures
(3)

. 

 

Immediate implantation defined as implants 

placed between 3 and 15 days (mean 10 days) 

following tooth extraction
(4)

. While delayed 

implant placement occur between 6 weeks and 

6 months after extraction
(5)

.  
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The advantages of immediate implant place-

ment are a reduction in the number of surgical 

procedures and treatment time required, 

preservation of the bone at the extraction site, 

and optimal soft-tissue esthetics. Furthermore, 

there is evidence that immediate implant 

placement is a predictable alternative to 

conventional placement, with high success rates 

reported over 4-11- year observation periods
(6)

. 

Inspite of advanced diagnostic facilities, it is a 

real challenge to place an implant matching the 

extracted tooth dimensions. The space between 

the implant and bone is required to be filled in 

three dimensions with a biocompatible material 

for enhanced osseointegration
(7)

.  

 

The recent popularity of implant dentistry has 

led to an increasing demand for alveolar bone 

regeneration. Autogenous bone grafting is still 

the gold standard for bone augmentation 

because it is excellent in osteogenesis but it has 

some impediments such as limited availability, 

donor site morbidity, and also high resorption 

rates of up to 50%. Alternative graft materials 

including allografts, xenografts, and alloplastic 

bone grafts are clinically used, but they have 

disadvantages such as high cost and limited 

osteoinductivity. Among these, demineralized 

freeze-dried bone allografts (DFDBAs) have 

been widely used for alveolar bone augment-

tation because of their natural structure and 

inclusion of growth factors such as bone 

morphogenetic proteins (BMPs), DFDBA 

carries the risk of disease transmission. Thus, 

development of an alternative material that 

overcomes these shortcomings is expected
(8)

. 

 

BMPs are growth factors that naturally found 

within the bone matrix and act as pleiotropic 

organizer of chemotaxis mitosis, differentiation, 

excitation of extracellular matrix formation, 

bound to matrix components, conservation of 

phenotype, and apoptosis. In addition, they play 

a role in regulation of bone volume, skeletal 

organogenesis and the regeneration of bone 

after a fracture
(9)

. 

 

The structure and composition of dentin are 

similar to that of  bone, so it is thought to have 

significant osteoconductivity. Furthermore, 

dentin matrix has some osteoinductivity 

because it contains BMPs thus, dentin or dentin 

matrix is expected to serve as a bone substitute. 

Some studies have shown that mineralized 

dentin matrix possesses excellent  biocom-

patibility, but is less effective in bone formation 

than bone derived products However, several 

animal studies showed that demineralized 

dentin matrix (DDM) is not only biocompatible 

but also osteoinductive, similar to 

demineralized bone matrix
(8)

. 

 

Dentin also contains some growthfactors 

common to a bone, namely, insulin-like growth 

factor–II, bone morphogenetic protein (BMP), 

and transforming growth factor-beta.
(10)

. 

Autogenous DDM has shown potential appli-

cations in bone substitute and scaffold. The 

advantage is its low morbidity, easy handling, 

and great radiopacity and enhances bone-

remodelling capabilities also there is the 

absence of antigenicity.
(11)

 

 

Dentin has been shown to be a potential carrier 

for human proteins and as grafting material 

because its biological composition is very 

similar to that of alveolar bone. Both tooth and 

alveolar bone are derived from neural crest cells 

and are made up of the same type I collagen
(12)

. 

The clinical application of autogenous sliced 

DDM to the extraction socket of mandibular 

third molar showed slightly better healing of the 

sockets
(13)

 

 

Patients and Methods  
This study will be conducted on twelve patients 

who have bilateral badly decayed tooth in 

premolar-molar area in a split mouth study. The 

entire patient will be selected from the out 

patients clinic of oral medicine, oral Diagnosis 

and Periodontology Department, Faculty of 

Dentistry, Minia University. 

(I) Ethical regulations: The complete treat-

ment plan was explained to all patients 

including detailed steps, risks, and 

expected results, and their full signed 

consent will be obtained before entry into 

the study. The study complied with the 

rules set by the International Conference 

on Harmonization Good Clinical Practice 

Guidelines, and the Declaration of 

Helsinki. The study was approved by the 

research ethics committee of the Faculty of 

Dentistry, Minia University. 

(II) Patient selection:. Selected patients of both  

  sexes are 25-55 years old. 

Patients have bilateral badly decayed tooth 

in split mouth design. 
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Patients are free from any systemic 

diseases that might affect healing, or 

complicate the surgical procedures accor-

ding to modified Cornell Medical Index 

(Glick M., 2003) 

No antibiotics or any medication that affect 

bone or soft tissue condition taken during the 

last six months 

(I) Treatment protocol: Group I: includes 12 

Immediate implant in one side with autogenous 

partially deminaralized dentin matrix 

(APDDM) as a grafting material around the 

implant. 

Preparation of dentine graft (for group I): 
(14) 

1- After extraction of the tooth, any pulp 

tissue or root canal filling will be 

removed by k file and rotary system. 

2- By using diamond bur, cleaning of the 

root from any remnant of PDL, 

calculus, cementum and removal of 

enamel will be done. 

3- The remaining dentine will be cut into 

pieces and grind with bone mill. 

4- The collected dentine will be immersed 

for 10 minutes in small sterile glass 

container which include inside it basic  

alcohol consist of (0.5M NAOH and 

3% alcohol (V/V) to dissolve debris, 

bacteria and toxins. 

5- The dentine particulate will be washed 

in sterile phosphate buffered saline 

leaving wet particulate dentine mixed 

with autogeneous blood and ready for 

graft.   

Group  II: includes 12 Immediate implant in the 

other side with  Xenograft as a grafting material 

around the implant 

(I) Assessment method: both groups were 

evaluated clinically regularly at 6 (after 

surgery), and 12 months post-operative. Every 

patient was assessed by the following clinical 

parameters include PI, GI, PD. 

 

Results 
Frequencies and percentages of plaque index 

scores (possible score 0–3), calculus index 

scores (possible score 0–1), gingival index 

scores (possible score 0–3), bleeding index 

scores (possible score 0–3), and mean value and 

standard deviation of probing depth (in mm) 1 

month after restoration placement (T1) and after 

1 year (T12) 

 

 

 T1 (n = 15 T12 (n = 11) 

plaque index scores Score 0, 15 (100%) Score 0, 11 (100%) 

gingival index scores Score 0, 15 (100%) Score 0, 11 (100%) 

bleeding index scores Score 0, 15 (100%) Score 0, 10 (91%) 

Probing depth in mm 2.0 (0.9) 1.9 (0.8) 

Calculus index Score Score 0, 15 (100%) Score 0, 11 (100%) 

 

Mean value, standard deviation, and frequency distribution (percentages) of marginal bone level at 1 

month after restoration placement (T1) 

 

Bone level (mm) n = 15 

Mean (SD)  − 0.94 mm (0.54) 

> − 2.5 to − 2.0  1 (6.7) 

> − 2.0 to − 1.5  2 (13.3) 

> − 1.5 to − 1.0  4 (26.7) 

> − 1.0 to − 0.5  5 (33.3) 

> − 1.0 to − 0.5  5 (33.3) 
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Xenograft ( pre operative / 6-months follow up) (group 1) 

 

 

 
 

Dentin graft (pre operative / 6-months follow up) (group 2) 
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Discussion 
Immediate placement of regular diameter 

implants in molar post-extraction sites of the 

mandible resulted in a high implant failure rate 

during a 1-year follow-up period. The implant 

survival rate was 73.3% after 1 year in function. 

The performance of immediate placements in 

post-extraction sites was also analysed in the 

Cafiero et al., Atieh et al., Tallarico et al., and 

Checchi et al. prospective 1-year studies
(15,16)

 

They reported a 1- year implant survival rate of 

100%, 66.7%, 100%, and 89.4%, respectively. 

In the present study, an implant diameter of 4.3 

mm was used in all the patients; the 

aforementioned studies used implant diameters 

of 4.8 mm, 8–9 mm, 7 mm, and 6–8 mm, 

respectively. The Atieh et al.,
(15)

 implant 

survival rate was the lowest (66.7%) and 

comparable with the survival rate in the present 

study, but it must be mentioned that the implant 

placement was combined with immediate 

provisionalization, whereas in the other studies, 

the implants were restored after 3–6 months. It 

was reported that implant stability in healed 

bone in the early postoperative period is 

positively influenced by the macro-thread 

design. A large thread depth with sharp thread 

edges and a small thread pitch (distance 

between two threads) gives higher implant 

stability than a small thread depth with v shaped 

edges and large thread pitch. The mean 

marginal bone level was 0.94 mm below the 

neck of the implant at 1 month after restoration 

placement (T1). The optimal position of the 

peri-implant bone after a maturation period 

should be at the same level as the neck of the 

implant. This means that part of the biological 

width of the present study, which is acting as a 

barrier, was in contact with the implant surface 

roughness and was therefore more prone to 

biofilm formation, soft tissue infection, and 

peri-implantitis. Apparently, the large gap 

between the socket wall and the regular 

diameter implant, notwithstanding the local 

augmentation procedure, did not fill completely 

during healing which led to a compromised 

bone level.  

 

The Checchi et al.,
(17)

 study also mentioned that 

the bone level at the commencement of loading 

was 0.43 mm apically of the implant neck, 

possibly confirming the idea that better initial 

bone levels are reached with wider implants.  

The mean change of the marginal bone height 

during the 1-year follow-up was − 0.17 mm, 

which is very limited. The Tallarico et al., and 

Checchi et al. studies’ periimplant bone loss
(17)

 

was 0.23 mm and 0.68 mm respectively, from 

initial loading to the 1-year evaluation. 

Apparently, after the period of healing and 

maturation peri-implant, bone levels remain 

rather stable. Zirconia restorations are presumed 

to be highly biocompatible and can potentially 

attach to soft-tissue. It is claimed that zirconia 

promotes the attachment of human gingival 

fibroblasts in vivo, which is desirable because it 

mimics tooth cementum’s ability to attach to 

gingiva, forming the junctional epithelium
(18)

. 

With respect to the evaluation items of the peri-

implant soft tissues of the present study, the 

findings are consistent with a healthy status, 

confirming the high biocompatibility of the 

material. The limited probing depth (mean 

value of 1.9 mm at the 1-year evaluation) is 

possibly associated with the claimed soft-tissue 

attachment potential 

 

Conclusion 
Within the limitations of this study, it has been 

demonstrated that immediate placement of 

regular diameter implants in molar post-

extraction sites of maxilla and mandible 

resulted in a high implant failure rate during a 

1-year follow-up period 
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