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INTRODUCTION

Dental implants have been established as a 
predictable and viable option in the treatment 
of the partially and completely edentulous 

bone available for the ideal three-dimensional place-

ment of endosseous implants. Therefore, there is a 

at the time of placement of dental implants. These 

primary stability and a favorable crown-root ratio can 

RIDGE AUGMENTATION USING AUTOGRAFT  
AND XENOGRAFT VERSUS XENOGRAFT ALONE  

WITH SIMULTANEOUS IMPLANT PLACEMENT:  
A RANDOMISED CLINICAL TRIAL
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Abstract. Aim. To compare the alveolar ridge augmentation using either a 1:1 combi-
nation of autograft and bovine graft or bovine graft alone and a slow resorbing collagen 
membrane with simultaneous placement of implants. Materials and Methods. 24 subjects 

space in the esthetic region of the maxilla were randomly assigned into two groups who 
underwent guided bone regeneration procedures in conjunction with simultaneous implant 
placement. Group A received a 1:1 combination of autograft and bovine graft and Group 

study subjects were recalled after six months to assess the alveolar bone augmentation by 
means of cone beam computed tomography (CBCT) imaging. The data that was collected 
was statistically analyzed. Results. The mean alveolar ridge augmentation as seen at 6 
months was observed to be 2.09 mm in the vertical dimension and 0.99 mm in the hori-
zontal dimension, respectively, in the Group A subjects. In Group B, a mean vertical aug-
mentation of 1.73 mm and a mean horizontal augmentation of 2.09 mm, respectively, were 

Conclusion. This study 
demonstrates that alveolar ridge augmentation using a 1:1 combination of autograft and 
xenograft with immediate implant placement is a viable treatment option for the atrophic 
esthetic region of the maxilla. 
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-

been developed to make the successful placement 
of dental implants in atrophied alveolar bone pos-

-

a combination of these methods has been docu-
mented. However, these procedures, besides be-

membrane.

To minimize some of these issues, bone substitutes 
and resorbable membranes have been studied ex-

are derived from non-human sources, primarily, bo-
vine sources. They have osteoconductive properties 
and are considered to be biocompatible.

Commercially available bovine bone is processed in 

-

its micro- and macro-porous structure of cancellous 
and cortical bone that is retained after the extraction 

-
conductive potential, increased cellular adhesion, 

-
sue as compared to synthetically manufactured ma-

The use of a resorbable membrane eliminates the 
-

wise be undertaken in order to retrieve the barrier 
membrane.

-
cacy of a deproteinized bovine bone mineral (DBBM) 

-

endosseous implants.

MATERIALS AND METHODS

Participant Selection

were recruited from the out-patient, Department of 
-

obtained from all the participants. Ethical clearance 
was obtained from the institutional ethics committee.

Subjects were included if they had an atrophic eden-
-

The study subjects were excluded if there was any 
history of tobacco use or the presence of a local, ac-

excluded.

-

Helsinki, Finland) was taken to assess the alveolar 
bone level at baseline. Standard protocols were used: 

-

of occlusal equilibrium were carried out. The study 
subjects were instructed to adopt meticulous home 

Surgical Procedure

and sulcular incisions around the adjacent teeth were 

-
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-

endosseous implant was then placed into the pre-
pared osteotomy. The cover screw was positioned. 

diameter of 6 mm was threaded into the cover screw. 

-

tacks (Frios®, Dentsply Sirona).

-

-
ously tacked on the buccal aspect was used to cover 

-
cisions and the placement of sutures. First, horizontal 
mattress sutures were placed. This was followed by 
simple interrupted sutures.

-
ticipants. The subjects were instructed to complete 

-

three days to prevent postoperative infection and 
pain. The subjects were also instructed to rinse with 

operatively.

-

which was to serve as a temporary prosthesis for 6 
months.

The study subjects were recalled after six months to 

Microsoft Excel and IBM SPSS Statistics for Win-

for statistical analysis. Due to the limited sample size, 
only a descriptive statistical analysis was carried out. 

were used to evaluate the observations. 

-

-

RESULTS

   
Fig. 1. A: Bone defect visualization, B: Implant placement, 
C: D: 

Fig. 2. A. B. Coronal section, C. -
struction, D.
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whereas eleven subjects were followed up in Group B.

-

 

in the horizontal dimension. In Group B, the mean pre-

   
Fig. 3. A. B. Coronal section, C. -
struction, D.

Fig. 4. A. B. Coronal section, C. -
struction, D.

Fig. 5. A. B. Coronal section, C. -
struction, D.
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with immediate implant placement is a viable treat-

maxilla. 

DISCUSSION

-

to be uneventful with no complications, such as infec-

The study subjects reported some amount of post-

-
ported by the subjects, was primarily linked with the 

Table 1. 

Group N Mean Std. deviation Mean difference t P

95%

the difference

Lower Upper
12

12

12

12

Table 2. 

Group N Mean Std. deviation Mean difference t P

95%

the difference

Lower Upper

12

12

12

12
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Numerous studies over the years have demonstrated 
fairly predictable and successful vertical and horizon-

The majority of these studies, however, did not pair 

and simultaneous implant placement reduces patient 
morbidity, treatment time and costs. However, cases 
must be chosen carefully with primary importance 

-

membrane in conjunction with the bone substitute. 

on the various barrier membranes available, enumer-

Gide®, to that of a non-resorbable PTFE membrane 
(Gore-Tex®) in conditions where implant surfaces 

in a way that one defect site was treated with the re-
sorbable membrane and the other with the non-re-

were studied at baseline and at the time of re-entry. 
-

compared to their respective baseline values. How-

-

-
cal procedure for retrieval of the barrier membrane, 

-
branes also reduce the risk of infection that may fol-
low bacterial contamination of open microstructures 
in cases of membrane exposure. This is possible due 
to the rate of resorption of these membranes. Howev-
er, these resorbable membranes are associated with 

the reduced control the clinician has over the time, 
taken for these membranes, to resorb and maintain 

associated with the currently available bioresorb-

maintain the required space unless facilitated by the 

defects are unable to maintain space by themselves, 
-
-

-

-
roethylene (ePTFE) membrane for vertical alveolar 

the dental implants inserted either at the time of the 

around six months. It was also noted that DBBM un-

rate of resorption of the DBBM particles enhances 

-

alone. Whereas, in the same time frame, cases, 

DBBM in the ratio of 1:1, exhibited a reduction of al-

observed. These observations were similar to those 
obtained by Simion et al. This concluded that the use 
of a titanium-reinforced non-resorbable membrane 

treatment modality.

undertaken to restore an edentulous site that had un-
-

-

-
-

-
-
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healthy peri-implant tissue.

From these reported studies, it is evident that verti-

-
-

increased costs.

The results of the present study demonstrated the 
-
-

-
-

and a better crown-root ratio. This in turn improved 
the biomechanical and esthetic outcomes. 

bone and the implant-tissue interface that is created. 
-

this study have to be further validated by future ran-
domized clinical trials with increased sample sizes 

CONCLUSION

On analysis of the collected data, it was observed 

increase in the horizontal dimensions but not the ver-
tical dimension.

dimensions after 6 months as compared to the base-

with immediate implant placement is a viable treat-

maxilla. 

Acknowledgement: Geistlich Pharma AG for providing vi-
als of BioOss granules and BioGide collagen membranes.

Disclosure Summary: The authors have nothing to disclose. 

REFERENCES
1. 

-
-

-

-

-

6. 

-
mentation with titanium-reinforced, dense-PTFE membranes 

-
-

8. -

-

endosseous implants. Journal of Indian Society of Periodon-

11. -

-


